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TO BE 

ANNOUNCED 



TYPES SN54LS137, SN74LS137 
3 LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

WITH ADDRESS LATCHES 



NOVEMBER 1977 



SN54LS137 ... J OR W PACKAGE 
SN74LS137 ... J OR N PACKAGE 
(TOP VIEW) 



• Combines Decoder and 3-Bit 
Address Latch 

• Incorporates 3 Enable Inputs to 
Simplify Cascading 

• Low Power Dissipation ... 65 mW Typ 



DATA OUTPUTS 



^ 18 _ 15 __ 14 _ 13 _ 12 _ 11 _ 10 



vo 


Y1 


Y2 


Y3 


Y4 


Y5 


A 










Y6 


B 


C 




G2 


G1 


Y7 



positive logic: see function table 



description 



The 'LS137 is a three-line to eight-line decoder/demultiplexer with latches on the three address inputs. When the 
latch-enable input (GL) is low, the 'LSI 37 acts as a decoder/demultiplexer. When GL goes fronn low to high, the 
address present at the select inputs (A, B, and C) is stored in the latches. Further address changes are ignored as long as 
GL remains high. The output enable controls, G1 and G2, control the state of the outputs independently of the select 
or latch-enable inputs. All of the outputs are high unless G1 is high and G2 is low. The 'LSI 37 is ideally suited for 
implementing glitch-free decoders in strobed (stored-address) applications in bus-oriented systems. 



functional block diagram 




FUNCTION TABLE 



INPUTS 


OUTPUTS ;j 


ENABLE 


SELECT 


GL G1 G2 


C B A 


YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 


X X H 
X L X 


XXX 
XXX 


HHHHHHHH 
HHHHHHHH 


L H L 
L H L 
L H L 
L H L 


L L L 
L L H 
L H L 
L H H 


LHHHHHHH 
HLHHHHHH 
HHLHHHHH 
HHHLHHHH 


L H L 
L H L 
L H L 
L H L 


H L L 
H L H 
H H L 
H H H 


HHHHLHHH 
HHHHHLHH 
HHHHHHLH 
HHHHHHHL 


H H L 


XXX 


Output corresponding to stored 
address, L; all others, H 



H = high level, L = low level, X = irrelevant 
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TYPES SN54LS137. SN74LS137 
3-LiNE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 



schematics of inputs and outputs 



EQUIVALENT OF EACH 
ENABLE INPUT 



vcc- 



INPUT • J H 



20 kn NOM 



EQUIVALENT OF EACH 
ADDRESS INPUT 



vcc- 



5 kn NOM 



INPUT- 



< 



TYPICAL OF ALL OUTPUTS 

Vcc 



120 n 

NOM 




li f I OUTPUT 



TYPICAL APPLICATION DATA 



4- 



4 



01 



CIA 

LSI 37 

YO VI Va V3 V4 VB Ve V7 



TTTTT" 



L. 



01 



C B A 

'LS137 

YO Y1 Y2 Y3 Y4 Y6 Ye Y7 



TTTTTTTT 



C B A 01 
LSI 37 

YO Yl Y2 Y3 Y4 Y5 Y6 Y7 



rnTTTTT 



01 



C B A 

•LS137 

YO Yl Y2 Y3 Y4 Y6 YB Y7 



TTTTfTTT 



0 1 2 3 4 5 6 7 8 9 10 11 12 13. 14 16 16 17 18 19 20 21 22 23 

FIGURE 1-6-LINE TO 64 LINE DECODER WITH INPUT ADDRESS STORAGE 



}■ 
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TYPES SN54LS189, SN54LS219, SN54LS289, SN54LS319, 
TO BE SN74LS189, SN74LS219, SN74LS289, SN74LS31ft 

ANNOUNCED 64-BIT RANDOM-ACCESS READ/WRITE MEMORIES 



NOVEMBER 1977 



Organized as 16 Words of Four Bits Each 

Schottky-Clamped for High Performance 

Full On Chip Decoding and Fast Chip-Enable 
Simplify System Decoding 

P-N-P Inputs Reduce Loading 
on System Buffers/Drivers 

Choice of 3-State or Open-Collector Outputs 

Choice of True or Inverted Outputs 



description 



These monolithic TTL memories feature Schottky 
clamping for high performance and a fast chip-select 
access time to enhance decoding at the system level. 
A three-state-output version and an open-collector- 
output version are offered for both of the logic 
choices. A three-state output offers the convenience 
of an open-collector output with the speed of a 
totem-pole output; it can be bus-connected to other 
similar outputs, yet it retains the fast rise time 
characteristic of the TTL totem-pole output. An 
open-collector output offers the capability of direct 
interface with a data line having a passive pull-up. 



write cycle 



Information to be stored in the memory is written 
into the selected address (AD) location when the 
chip-select (S) and the write-enable (W) inputs are 
low. While the write-enable input is low, the memory 
outputs are off (three-state = Hi-Z, open-collector = 
high). When a number of outputs are bus-connected, 
this off state neither loads nor drives the data bus; 
however, it permits the bus line to be driven by other 
active outputs or a passive pull-up. 



read cycle 



Information stored in the memory (see function table 
for input/output phase relationship) is available at the 
outputs when the write-enable input is high and the 
chip-select input is low. When the chip-select input is 
high, the outputs will be off. 



SN54LS189, SN54LS289 ... J OR W PACKAGE 
SN74LS189, SN74LS289 ... J OR N PACKAGE 
(TOP VIEW) 



ADDRESS INPUTS ^AJA DATA DATA DATA 
^ INPUT OUTPUT INPUT OUTPUT 

VCC / A1 ~A2~ A3 \ DI4 D04 DI3 D03 

jr|jir|_ji4i_jir|_f^^ 



I 



DI4 504 DI3 



DM DPI DI2 D02 



rzrr 



^riiJiiJiiJi^nirLLr 

ADDRESS CHIP WRITE DATA DATA DATA DATA GND 
INPUT SELECT ENABLE INPUT OUTPUT INPUT OUTPUT 
AO 5 DM D01 DI2 D02 , 



positive logic: see function table 



SN54LS219, SN54LS319 ... J OR W PACKAGE 
SN74LS219, SN74LS319 ... J OR N PACKAGE 
(TOP VIEW) 



ADDRESS INPUTS jj^tA DATA DATA DATA 
^ INPUT OUTPUT INPUT OUTPUT 

VCC / A1 A2 A3 \ DM D04 DI3 D03 



A1 A2 A3 DI4 D04 DI3 



ADDRESS CHIP WRITE DATA DATA DATA DATA GND 
INPUT SELECT ENABLE INPUT OUTPUT INPUT OUTPUT 
AO 5 W DM D01 DI2 D02 



positive logic: see function table 



FUNCTION TABLE 



FUNCTION 


INPUTS 


OUTPUTS 


CHIP 
SELECT 


WRITE 
ENABLE 


'LS189 


'LS289 


'LS219 


'LS319 


Write 


L 


L 


Z 


Off 


Z 


Off 


Read 


L 


H 


Complement 
of Data 
Entered 


Complement 
of Data 
Entered 


Data 
Entered 


Data 
Entered 


Inhibit 


H 


X 


2 


Off 


Z 


Off 



H = high level, L = low level, X = irrelevant, Z «= high impedance 
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TO BE TYPES SN54LS320, SN54LS321, SN74LS320, SN74LS321 

ANNOUNCED CRYSTAL-CONTROLLED OSCILLATOR 



NOVEMBER 1977 



'LS320 

Crystal-Controlled Oscillator Operation 
from 1 Hz to 20 MHz 

• High-Level 2-Phase Outputs 

• TTL- Level 2-Phase Outputs 
'LS321 

• Similar to 'LS320 But Includes f/2 and 
f/4 TTL-Level Count-Down Outputs 

description 

The 'LS320 is a crystal-controlled oscillator/clock 
driver. It features complementary TTL-Level (5-volt) 
and high-level (5- to 12-volt) outputs. 

The high-level outputs are very-low-impedance 
devices and can be used with Vqd 3t 5 volts to drive 
highly capacitive TTL-level lines. If the high-level 
outputs are not used, then the N/qd terminal can be 
left open. A synchronization flip-flop is included. 

The 'LS321 is identical to the 'LS320 except it also 
features two TTL-level count-down outputs, 
f/2 and f/4. 

The SN54LS320 and SN54LS321 will be 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74LS320 and SN74LS321 will be characterized 
for operation from 0°C to 70° C. 



functional block diagram 



SN54LS320 ... J OR W PACKAGE 
SN74LS320 ... J OR N PACKAGE 
(TOP VIEW) 



XTAL XTAL F 
VCC 7^ 1 NC TTL VPD 



XTAL 2 XTAL 1 



L 



FFQ FFD 



Liri±riiniri^^ 

TANK TANK GNO FFQ FFD NC F GNO 



logic: see description 



NC— No internal connection 

SN54LS321 ... J OR W PACKAGE 
SN74LS321 ... J OR N PACKAGE 
(TOP VIEW) 



I 



FFQ FFD TTL TTL 



n±iiiiiininjJiiJiiiiir 



logic: see description 
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LSI 



TYPES SN54LS322, SN74LS322 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 



BULLETIN NO. DL-S 12587, OCTOBER 1977 



• Multiplexed Inputs/Outputs 
Provide Improved Bit Density 

• 3-State Outputs Drive Bus 
Lines Directly 

• Sign Extend Function 

• Direct Overriding Clear 



SN54LS322 J PACKAGE 

SN74LS322 J OR N PACKAGE 

(TOP VIEW) 



a ci.ci>i CA I cn u m p/ub '-"'-qj ri\jf rti\^n "tl vuw^ 



-St- 



D1 B/Qb D/Qd F/Qf H/Gh Qh' 



S/f DO A/Oa C/Qc E/Oe G/Og 



TimnirEninim 



logic: see description and function table 



description 

These low-power Schottky eight-bit shift registers feature multiplexed input/output data ports to achieve full eight-bit 
data handling in a single 20-pin package. Serial data may be entered into the shift-right register through either the DO or 
the D1 input as selected by the data select input. A serial output (Qh ) is also provided to facilitate expansion. 
Synchronous parallel loading is accomplished by taking both the register enable and the S/P inputs low. This places the 
three-state input/output ports in the data input mode. Data are entered on the low-to-high transition of the clock. The 
data extend function repeats the sign in the Qa flip-flop during shifting. A direct overriding clear input clears the 
internal registers when taken low whether the outputs are enabled or off. The output enable does not interfere with 
synchronous operation of the register. 



FUNCTION TABLE 





INPUTS 


INPUTS/OUTPUTS 


OUTPUT 

Qh' 


OPERATION 


CLEAR 


REGISTER 
ENABLE 


S/P 


SIGN 
EXTEND 


DATA 
SELECT 


OUTPUT 
ENABLE 


CLOCK 


A/Qa 


B/Qb 


C/Qc . . . 


H/Qh 


Clear 


L 


. H 


X 




X 


X 


L 


X 


L 


L 


L 


L 


L 


L 


X 


H 




X 


X 


L 


X 


L 


L 


L 


L 


L 


Hold 


H 


H 


X 


X 


X 


L 


X 


Qao 


Qbo 


Qco 


Qho 


Qho 


Shift Right 


H 
H 


L 
L 


H 
H 


H 
H 


L 
H 


L 
L 


t 
t 


DO 
D1 


QAn 
QAn 


QBn 
QSn 


QGn 
QGn 


QGn 
QGn 


Sign Extend 


H 


L 


H 


L 


X 


L 


t 


QAn 


QAn 


QSn 


QGn 


QGn 


Load 


H 


L 


L 


X 


X 


X 


t 


a 


b 


c 


h 


h 



When the output enable Is high, the eight Input/output terminals are disabled to the high-impedance state; however, sequential operation 
or clearing of the register is not affected. If both the register enable input and the S/P input are low while the clear input is low, the 
register Is cleared while the eight input/output terminals are disabled to the high-impedance state. 



hH = high level (steady state) 
L = low level ( steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level 

Q/\0 • • • Qho ^ level of through Qh, respectively, before the indicated steady-state conditions were established 
^An • • • ^Hn = °* through Qh, respectively, before the most recent t transition of the clock 

DO, 01 = the level of steady-state Inputs at inputs DO and D1 respectively 
a . . . h = the level of steady-state inputs at inputs A through H respectively 
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OUTPUT 
ENABLE 



INPUTS/OUTPUTS NOT SHOWN 

(5) C/Qc (15) D/Qd 

(6) E/Ge (14) F/Qf 



TYPES SI»54LS322, SN74LS322 

8-BIT SHIFT REGISTERS WITH SIGN EXTEND 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 

vcc 



^eq 



Sign extend: = 6 1(^2 NOM 
Data select: Req = 9 kH NOM 
All other Inputs: Rgq = 18 kfl NOM 



TYPICAL OF OUTPUTS 
Qa THRU Qh 




Vcc 



OUTPUT 



TYPICAL OF OUTPUT Qh' 

- Vcc 



120 n NOM 




■ OUTPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 7.7V 

Input voltage 7V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54LS322 -55°C to 125*'C 

SN74LS322 0°C to 70°C 

Storage temperature -65°Cto150°C 

NOTE 1 : VoltaQe values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS322 


SN74LS322 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage. Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


Qa thru Qh 


-1 


-2.6 


mA 


Qh' 


-0.4 


-0.4 


Low-level output current, Iql 


Qa thru Qh 


12 


24 


mA 


Qh' 


4 


8 


Clock frequency, ^clock 


0 35 


0 35 


MHz 


Width of clock pulse, tw(clock) 


Clock high 


14 


14 


ns 


Clock low 


14 


14 


Width of clear pulse, tyv(clear) 


Clear low 


20 


20 


n$ 


Setup tinne, tju 


Data select 


lot 


lOt 


ns 


High-level data^ 


20t 


20t 


Low-level data^ 


20 1 


20t 


Clear inactive-state 


20 1 


20t 


Hold tinne, tj, 


Data select 


lot 


lOt 


ns 


Data<> 


Ot 


Ot 


Operating free-air temperature, T/^ 


-55 125 


0 70 


°C 



^Data includes the two serial inputs and the eight input/ output data lines. 
tThe arrow indicates that the rising edge of the clock pulse is used for reference. 
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TYPES SN54LS322, SN74LS322 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONS^ 


SN54LS322 


SN74LS322 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V||^ High-level input voltage 




2 


2 


V 


V|(_ Low-level input voltage 




0.7 


0.8 


V 


V|K Input damp voltage 


Vcc = MIN. l|«-18mA 


-1.5 


-1.5 


V 


voM ni||n-iovoi uui^Ui vuiiu^i 


Qa thru Qh 


Vcc = MIN. V|H»2V, 
V|L = V|Lmax, Iqh " MAX 


2.4 3.2 


2.4 3.1 


V 


Qh' 


2.7 3.4 


2.7 3.4 


Vq^ Low-level output voltage 


Q/\ thru 


Vcc = MIN. 
V,h-2V, 
V|L " V|Lmax 


lOL ' 12 mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 24 mA 




0.35 0.5 


'JH 


'OL " ^ 


0.25 0.4 


0.25 0.4 


Iql " 8 "^A 




0.35 0.5 


Off-state output current, 
•OZH high-level voltage applied 


Qa thru Qh 


Vcc = MAX, V|H = 2V, 
Vo - 2.7 V 


40 


40 


mA 


Off -state output current, 
low-level voltage applied 


Qa thru Qh 


Vcc-MAX, V|H-2V, 
Vo = 0.4 V 


—400 


—400 


mA 


Input current at maximum 

li 

input voltage 


A thru H 


Vcc " MAX 


V| «5.5 V 


0.1 


0.1 


mA 


Data select 


V| = 7 V 


0.2 


0.2 


Sign extend 


V| = 7 V 


0.3 


0.3 


Any other 


V| - 7 V 


0.1 


0.1 


l|H High-level input current 


A thru H, DS 


Vcc - MAX. V| » 2.7 V 


40 


40 




Sign extend 


60 


60 


mA 


Any other 


20 


20 


l|L Low-level input current 


Data select 


Vcc • MAX, V| « 0.4 V 


-0.8 


-0.8 


mA 


Sign extend 


-1.2 


-1.2 


Any other 


-0.4 


-0.4 


IqS Short-circuit output current § 


Qa thru Qh 


Vcc - MAX 


-30 -130 


-30 -130 


mA 


Qh' 


-20 -100 


-20 -100 


Ice Supply current 


Vcc " MAX 


35 60 


35 60 


mA 



'^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at Vqc - 5 V, Ta - 25°C. 

§Not more than one output should bo shorted at a time and duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETERl 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


^max 






See Note 2 


35 50 


MHz 


tPLH 


Clock 


Qh' 


Cl = 15pF, RL»2kn, 
See Note 2 


15 25 


ns 


tPHL 


15 25 


tPHL 


Clear 


Qh' 


20 35 


ns 


tPLH 


Clock 


Qa thru Qh 


Cl-45pF, RL=665f2, 
See Note 2 


15 25 


ns 


tPHL 


15 25 


tPHL 


Clear 


Qa thru Qh 


20 35 


ns 


tPZH 


Output enable 


Qa thru Qh 


20 35 


ns 


tPZL 


20 35 


tPHZ 


Output enable 


Qa thru Qh 


Cl»5pF, RL = 665n, 
See Note 2 


15 25 


ns 


tPLZ 


15 25 



^fmax ^ maximum clock frequency tp2L — output enable time to low level 

^LH s propagation delay time, low-to-high-ievel output tpHZ ^ output disable time from high level 

tPHL ^ propagation delay time, high-to-low-level output tp|_2 = output disable time from low level 

tp2H ^ output enable time to high level 
NOTE 2: For testing f^iax' outputs are loaded simultaneously, each with C|, and R|. as specified for the propagation times. See load 
circuits and waveforms on page 3-1 1 of The TTL Data Book For Design Engineers, Second Edition, LCC41 12. 
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TTL 
MSI 



TYPES SNS4LS347. SN74LS347 
BCD TO-SEVEN-SEGMENT DECODERS/DRIVERS 

BULLETIN NO. DL-S 12696, NOVEMBER 1977 



Low-Voltage Version of SN54LS47/SN74LS47 
Open-Collector Outputs Drive Indicators Directly 
Lamp-Test Provision 
Leading/Trailing Zero Suppression 
Lamp Intensity Modulation Capability 



(TOP VIEW) 



n C 3 ^ 

~n 1 VrA 



f 1 b c d 



I 



potitivt logio: m function tabiM 





DRIVER OUTPUTS 


TYPICAL 




TYPE 


ACTIVE 


OUTPUT 


SINK 


MAX 


POWER 


PACKAGES 




LEVEL 


CONPIQURATION 


CURRENT 


VOLTAGE 


DISSIPATION 




SN64LS347 


low 


op«n*col lector 


12 mA 


7 V 


36 mW 


J.w 


SN74LS347 


low 


optn-collcctor 


24 mA 


7 V 


36 mW 


J.N 



\—\ 
l_l 


1 
1 


E 


zn 


H 


5 




""1 

1 


iZl 




IZ 


Zl 


LJ 




l_ 
l_ 





SEGMENT 
IDENTIFICATION 



2 3 4 6 6 7 8 9 10 11 12 13 
NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 

FUNCTION TABLE 



14 16 



DECIMAL 
OR 






INPUTS 


BI/RBOt 


OUTPUTS 


NOTE 


FUNCTION 


LT 


RBI 


D 


C 


B 


A 


• 


b 


e 


d 


• 


f 


9 


0 


H 


H 


L 


L 


L 


L 


H 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 




1 


H 


X 


L 


L 


L 


H 


H 


OFF 


ON 


ON 


OFF 


OFF 


OFF 


OFF 




2 


H 


X 


L 


L 


H 


L 


H 


ON 


ON 


OFF 


ON 


ON 


OFF 


ON 




3 


H 


X 


L 


L 


H 


H 


H 


ON 


ON 


ON 


ON 


OFF 


OFF 


ON 




4 


H 


X 


L 


H 


L 


L 


H 


OFF 


ON 


ON 


OFF 


OFF 


ON 


ON 




5 


H 


X 


L 


H 


L 


H 


H 


ON 


OFF 


ON 


ON 


OFF 


ON 


ON 




6 


H 


X 


L 


H 


H 


L 


H 


OFF 


OFF 


ON 


ON 


ON 


ON 


ON 




7 


H 


X 


L 


H 


H 


H 


H 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


1 


8 


H 


X 


H 


L 


L 


L 


H 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


9 


H 


X 


H 


L 


L 


H 


H 


ON 


ON 


ON 


OFF 


OFF 


ON 


ON 




10 


H 


X 


H 


L 


H 


L 


H 


OFF 


OFF 


OFF 


ON 


ON 


OFF 


ON 




11 


H 


X 


H 


L 


H 


H 


H 


OFF 


OFF 


ON 


ON 


OFF 


OFF 


ON 




12 


H 


X 


H 


H 


L 


L 


H 


OFF 


ON 


OFF 


OFF 


OFF 


ON 


ON 




13 


H 


X 


H 


H 


L 


H 


H 


ON 


OFF 


OFF 


ON 


OFF 


ON 


ON 




14 


H 


X 


H 


H 


H 


L 


H 


OFF 


OFF 


OFF 


ON 


ON 


ON 


ON 




15 


H 


X 


H 


H 


H 


H 


H 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 




81 


X 


X 


X 


X 


X 


X 


L 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


2 


RBI 


H 


L 


L 


L 


L 


L 


L 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


3 


LT 


L 


X 


X 


X 


X 


X 


H 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


4 



H - high l«v«l, L - low l«v«l, X - irr«l«v«nt 

NOTES: 1. The blanking input (Bl) mutt b« op«n or h«id at a high logic l«v«l whan output functions 0 through 16 ara daairad. Tha 
ripple-blanking input (RBI) mutt be opan or high if blanking of a decimal zero i« not desired. 

2. When a low logic level Is applied directly to the blanking input (Bl). all segment outputs are off regardless of the level of any 
other input. 

3. When ripple-blanking input (RBI) and inputs A, B, C, and O are at a low level with the lamp test input high, all sagment outputs 
go off and the ripple-blanking output (RBO) goes to a low level (response condition). 

4. When the blankir>g Input/ripple blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test Input, all 
segment outputs are on. 

^ BI/RBO is wire AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). 
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TYPES SN54LS347, SN74LS347 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Peak output current (tw < 1 ms, duty cycle < 10%) 200 mA 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN54LS347 -55°C to 125°C 

SN74LS347 0°C to 70°C 

Storage temperature range -65°Cto150°C 



NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS347 


SN74LS347 


UNIT 


MIN NOM MAX 


MIN NOM MAX 




Supply voltage, Vcc 


4.5 5 5.5 


4.75 5 5.25 


V 


Off-state output voltage, Vo(off) 


a thru g 


7 


7 


V 


On-state output current, lo(on) 


a thru g 


12 


24 


mA 


High-level output current, Iqh 


BI/RBO 


-50 


-50 




Low-level output current, Iql 


BI/RBO 


1.6 


3.2 


mA 


Operating free-air tennperature, T/\ 


-55 125 


0 70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONSf 


SN54LS347 


SN74LS347 


UNIT 


MIN TYPi: MAX 


MIN TYP* MAX 


V|H High-level input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.7 


0.8 


V 


V 1 1( 1 nput clamp voltage 


Vcc=MIN, l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


BI/RBO 


Vcc = MIN, V|H = 2V. 
V||_=V|Lmax, Ioh = -50mA 


2.4 4.2 


2.4 4.2 


V 


Vql Low-level output voltage 


BI/RBO 


Vcc = MIN, 
V,H = 2V, 
V||_ = V|L max 


•OL = 


0.25 0.4 


0.25 0.4 


V 


Iql = 3.2 mA 




0.35 0.5 


'O(off) Off-state output current 


a thru g 


Vcc = MAX, V|H = 2V. 
V|L = ViLmax, Vo(off) = 7V 


250 


250 


pA 


Vo(on) On-state output voltage 


a thru g 


Vcc = MAX, 
V,H = 2V, 
V|L = V|L max 


•0(on) = 12 mA 


0.25 0.4 


0.25 0.4 


V 


•0(on) = 24 mA 




0.35 0.5 


l| Input current at maximum input voltage 


Vcc = MAX, V| = 7V 


0.1 


0.1 


mA 


l|H High-level input current 


Vcc = MAX, V| = 2.7 V 


20 


20 


mA 


l|L Lowlevel input current 


Any input 
except BI/RBO 


Vcc = MAX, V|=0.4V 


-0.4 


-0.4 


mA 


BI/RBO 


-1.2 


-1.2 


Short-circuit 

'OS 

output current 


BI/RBO 


Vcc = MAX 


-0.3 -2 


-0.3 -2 


mA 


'CC Supply current 


Vcc = MAX, See Note 2 


7 13 


7 13 


mA 



^For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
tAil typical values are at V^c = 5 V, T/y = 25°C. 

NOTE 2: \qq is measured with all outputs open and all inputs at 4.5 V. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


toff Turn-off time from A input 


CL=15pF, RL = 665n, 
See Note 4 


100 


ns 


ton Turn-on time from A input 


100 


toff Turn-off time from RBI input 


100 


ns 


ton Turn-on time from RBI input 


100 



NOTE 4: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, 



LCC4112; toff corresponds to tpL^ and tgp corresponds to tpHL' 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 



NOVEMBER 1977 



PIN DESIGNATIONS 









A3. A2, A1, AO 


17, 19. 1. 3 


WORD A INPUTS 


B3, B2, 81 , BO 


16, 18. 2, 4 


WORD B INPUTS 


82. SI, SO 


7,6.5 


FUNCTION-SELECT 
INPUTS 


Cn 


15 


CARRY INPUT FOR 
ADDITION, INVERTED 
CARRY INPUT FOR 
SUBTRACTION 


F3, F2. F1. FO 


12. 11,9.8 


FUNCTION OUTPUTS 


('LS381 
ONLY) 


14 


INVERTED CARRY 
PROPAGATE OUTPUT 


- ('LS381 
ONLY) 


13 


INVERTED CARRY 
GENERATE OUTPUT 


('LS382 
^"^^ ONLY) 


14 


RIPPLE-CARRY 
OUTPUT 


('LS382 
ONLY) 


13 


OVERFLOW 
OUTPUT 


vcc 


20 


SUPPLY VOLTAGE 


GND 


10 


GROUND 



SN54LS381 ... J PACKAGE 
SN74LS381 ... J OR N PACKAGE 
(TOP VIEW) 



INPUTS 



OUTPUTS 



Vcc ^ A2 B2 A3 B3 C„ ^ ^ P S F3 F2^ 
Q a 



nimjiijiijiiriin^^ 



^ A1 B1 AO 



logic: see function table 



SN54LS382 ... J PACKAGE 
SN74LS382 ... J OR N PACKAGE 
(TOP VIEW) 



Vcc _A2 BZ A3 • B3 ' ' P G F3 F2' 



B2 A3 B3 



Cn+4 OVR F3 



AO BO SO SI S2 FO F1 



TiTHTircnirum 



^ A1 81 AO 



SO SI S2 ^ , FO F1 GND 



logic: see function table 



• Fully Parallel 4-Bit ALU's In 20-Pln 
Package for 0.300-Inch Row Spacing 

• Ideally Suited for High-Density 
Economical Processors 

• 'LS381 Features G and? Outputs 
for Look-Ahead Carry Cascading 

• 'LS382 Features Ripple Carry (Cn + 4) 
and Overflow (OVR) Outputs 

• Arithmetic and Logic Operations 
Selected Specifically to Simplify System 
Implementation: 

A Minus B 
B Minus A 
A Plus B 
and Five Other Functions 

description 

The 'LS381 and 'LS382 are low-power Schottky TTL arithmetic logic units (ALUs)/function generators that perform 
eight binary arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR, AND, or 
OR function of the two Boolean variables is provided without the use of external circuitry. Also, the outputs can be 
cleared (low) or preset (high) as desired. The 'LS381 provides two cascade outputs and S) for expansion utilizing 
SN54S182/SN74S182 look-ahead carry generators. The 'LS382 provides a Cp + 4 output to ripple the carry to the Cn 
input of the next stage. The 'LS382 detects and indicates two's complement overflow condition via the OVR output. 
The overflow output is logically equivalent to Cp -1- 3 0 Cp + 4. When the 'LS382 is cascaded to handle word lengths 
longer than four bits in length, only the most significant overflow (OVR) output is used. 

The SN54LS381 and SN54LS382 will be characterized for operation over the full military temperature range of — 55**C 
to 125*0. The SN74LS381 and SN74LS382 will be characterized for operation from 0°C to 70°C. 
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TYPES SN54LS381. SN54LS382. SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 



NOVEMBER 1977 



• Two's-Complement Multiplication 

• Magnitude Only Multiplication 

• Cascadable for Any Number of Bits 

• 8-Bit Parallel Multiplicand Data Input 

• Serial Multiplier Data Input 

• Serial Data Output for Multiplication 
Product 

• 40 MHz Typical Maximum Clock Frequency 



description 



The 'LS384 is an 8-bit by 1-bit sequential logic 
elenrient that performs digital multiplication of two 
numbers represented in two's-complement form to 
produce a two's-complement product without 
external correction by using Booth's algorithm 
internally. The device accepts an 8-bit multiplicand 
(X input) and stores this data in eight internal latches. 
These X latches are controlled via the clear input. 
When the clear input is low, all internal flip-flops are 
cleared and the X latches are opened to accept new 
multiplicand data. When the clear input is high, the 
latches are closed and are insensitive to X input 
changes. 

The multiplier word data is passed by the Y input in a 
serial bit stream, least significant bit first. The 
product is clocked out the 2 output, least significant 
bit first. 



SN54LS384 ... J OR W PACKAGE 
SN74LS384 ... J OR N PACKAGE 
(TOP VIEW) 



X4 



X5 



X6 



X7 



MODE 
K CONTROL 



jr|_jiir|_ji7|_jir|_j^^ 



CLEAR X3 



CLOCK GND 



positive logic: see function table 



schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 

vcc 



INPUT ^ Jl 




Y inputs. Req = 2.25 kfi NOM 
CK inputs: Rgq = 4.5 kfi NOM 

X inputs: Rgq = 18 kfi NOM 
All others: Rgq = 6 kfi NOM 



TYPICAL OF ALL OUTPUTS 

Vcc 




OUTPUT 



The multiplication of an m-bit multiplicand by an n-bit multiplier results in an (m + n)-bit product. The 'LS384 must 
be clocked for m + n clock cycles to produce this two's complement product. The n-bit multiplier (Y-input) sign bit 
data must be extended for the remaining m bits to complete the multiplication cycle. 



The device also contains a K input so that devices can be cascaded for longer length X words. The Z output of one 
device is connected to the K input of the succeeding device when cascading. The mode input is used to indicate which 
device contains the most significant bit. The mode input is wired high or low depending on the position of the 8-bit 
slice in the total X word length. The device with the most significant bit is wired low and all lower order bit packages 
are wired high. 



The SN54LS384 will be characterized for operation over the full military temperature range from -55°C to 125**C. 
The SN74LS384 will be characterized for operation from 0°C to 70°C. 

FUNCTION TABLE 



INPUTS 


INTERNAL 


OUTPUT 


FUNCTION 


CLR 


CK 


Xi 


Y 


Y_1 


2: 


L 


X 


Data 


X 


L 


L 


Load new nnultiplicand and clear internal sum and carry registers 


H 


t 


X 


L 


L 


Output 


Shift sum register 


H 


t 


X 


L 


H 


per 


Add multiplicand to sum register and shift 


H 


t 


X 


H 


L 


Booth's 


Subtract multiplicand from sum register and shift 


H 


t 


X 


H 


H 


algorithnn 


Shift sum register 



H = high-level, L = low-level, X = irrelevant, t = low-to-high-level transition 
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TYPES SN54LS384. SN74LS384 
8-BIT BY 1-BiT TWO'S-COMPLEMENT MULTIPLIERS 



functional block diagram 



X6 X6 X4 X3 X2 XI 

(11) I (12)| (13)| (14) I (2) I (3) I (4) I 

Id q|- 




TYPICAL APPLICATION DATA 



24-BIT MULTIPLICAND 



A22 A20 A18 A16 



A14 A12 A10 A8 



, A4 _ A2 A(f 



A23 A21 A19 A17 I A16 A13 All A9 A7 A6 A3 Ai 



'LS3i4 



'LS3M 



'LS3I4 



PRODUCT 
SERIAL 
OUTPUT 



FIGURE 1-BASIC 24-817 SERIAL/PARALLEL CONNECTION 



s/P- 

REGISTER ENABLE- 



SIGN EXTEND- 
CLOCK- 
OUTPUT ENABLE - 



CLR 

SE 



SNS4LS322/ 
SII74LS322 



< CI 



A/Oa B/Ob C/Oc D/Od E/Qe F/Of G/Oq H/Oh 



CLOCK - 
CLEAR- 



X7 Xe X6 X4 X3 X2 XI XO 
MODE 



< CCA 



'LS3M 



FIGURE 2-8-BIT BY 8-BIT MULTIPLIER, BUS ORGANIZED, WITH 8-BIT TRUNCATED PRODUCT 
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TYPES SN54LS385. SN74LS38I 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 



BULLETIN NO. DL-S 12699, NOVEMBEW 1977 



Four Synchronous Elements in a 
Single 20-Pin Package 

• Buffered Clock and Direct Clear Inputs 

• I ndependent Two's-Complement 
Addition/Subtraction 

description 

The 'LS386 ig a general purpose adder/subtractor 
and is particularly useful as a companion part to the 
SN64LS384/SN74LS384 serial/parallel two's-com- 
plement multiplier. The 'LS386 contains four inde- 
pendent adder/subtractor elements with common 
clock and clear. 

Each of the four independent sum (£) outputs reflects 
Its respective A and B input as controlled by the S/A 
control. When S/A is high the £ function is A minus 
B. When S/A is low the £ function is A plus B. 

When low, the clear input asynchronously resets the 
sum flip-flop low and the carry flip-flop either high in 
the subtract mode or low in the add mode. The clock 
is positive-edge triggered and controls the sum and 
carry flip-flops according to the function table. 

schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 

vcc 



INPUT - 



18 kn 
NOM 



TYPICAL OF ALL OUTPUTS 

ycc 



OUTPUT 




functional block diagram (each adder/subtractor) 



8N64L8385 .... J PACKAGE 
8N74L8385 .... J OR N PACKAGE 
(TOP VIEW) 



^ CLR 
CK X 



ninininiliiJiillLJ^^ 

CLOCK IX WT 11 1A 2A » UlK iT ^fC 



poiltlve loglo: wt function tabit 



FUNCTION TABLE 



ilLiCTiO 


INFUTi 


INTIRNAL C^ 


kRRV 0 INPUT 




FUNCTION 


CLIAR i/A 


A B 


CLOCK 


BIPORi t 


AFTIR f 


AFTlR t 


ClHr 


L L 


X X 


X 


L 


L 


L 


L H 


X X 


X 


H 


H 


> L 




H L 


L L 




L 


L 


L 




H L 


L L 




H 


L 


H 




H L 


L H 




L 


L 


^ H 


Add 


H L 
H L 


L H 
H L 




H 
L 


H 
L 


L 
H 




H L 


H L 




H 


H 


L 




H L 


H H 




L 


H 


L 




H L 


H H 




H 


H 


H 




H H 


L L 




L 


L 


H 




H H 


L L 




H 


H 


L 




H H 


L H 




L 


L 




Subtract 


H H 
H H 


L H 
H L 




H 
L 


L 
H 


H 
L 




H H 


H L 




H 


H 


H 




H H 


H H 




L 


L 


H 




H H 


H H 




H 


H 


L 



H - high l«v«l. L - low l«v«l, X - lrr«l*vant, 

t - traniltlon from low to high l«v«l at tha clock Input 
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TYPES SN54LS38S. SN74LS38S 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 



racommended operating conditions 





8N64L8366 


8N74L83S6 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltafl*, Vqc Note 1 ) 


4.6 5 6.6 


4.76 6 6.26 


V 


HIgh'Ifvtl output current, Iqh 


-400 


-400 


mA 


Low<level output current, Iql 


4 


8 


pdA 


Clock frequency, fdock 


0 30 


0 30 


MHz 


Width of clock pulie, tw 


16 


16 


ni 


Setup tinf)e, t|u 


10 


10 


ni 


Hold time, th 


0 


0 


ni 


Operetlng f ree-eir tempereture, Ta 


-66 126 


0 70 





NOTI 1; Voltage values are with reipect to network ground termlnel. 



•iMtrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMITBR 


TEST CONDITIONSt 


8NB4L8386 


8N74L838B 


UNIT 


MIN jyPt MAX 


MIN jyPt MAX 


V|H High-level Input voltage 




2 


2 


V 


V||. Low-level Input voltege 




0.7 


0.8 


V 


V|K Input clemp voltege 


Vcc-MIN, l|--18nr»A 


-1.6 


-1.6 


V 


VoH High-level output voltage 


Vcc-MIN, V|H-2V, 
V|L ■ V|L"i«><» IoH"-^00mA 


2.6 3.6 


2.7 3.6 


V 


Vol Lo w-I evel ou tpu t vo 1 tage 


Vcc-MIN, V|H-2V, 
V|L ■ ViLmax 


Iql - * '"A 


0.26 0.4 


0.26 0.4 


V 


Iql - 8 mA 




0.36 0.6 


Input current at 
maxln^unr) input voltage 


Vcc - MAX, V| - 7 V 


0.1 


0.1 


mA 


l|H High-level input current 


Vcc-MAX, V|-2.7V 


20 


20 


mA 


Lovy-level input current 


Vcc -MAX, V|-0.4V 


-0.4 


-0.4 


mA 


IqS Short-circuit output current § 


Vcc - MAX 


-20 -100 


-20 -100 


mA 


Ice Supply current 


Vcc - MAX, See Note 2 


48 76 


48 76 


mA 



^Por oondltions «howr> at MIN or MAX, um the appropriate value ipaelfied under recommended operating conditions. 

tAII typical values are at Vqc - 6 V, Ta - 26°C. 

fiNot mora than one output should bo shorted at a time. 

NOTE 2: 1^^ Is measured with ell inputs grounded end all outputs open. 



switching characteristics, Vcc " 5 V, Ta " 25'' C 



PARAMETER^ 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


*max 








30 


40 




MHz 


tPLH 


Clock 




CL-15pF, RL-2kn, 




14 


22 


ni 


tPHL 


See Note 3 




18 


27 


tPHL 


Clear 








18 


30 


ni 



^^mex " maximum clock fraquoncy 
tp^H * propagation delay time, low-to-hlgh-lavol output 
tpHL propagation dalay tima, high-to-low-laval output 

NOTE 3: Load circuit and voltage waveforms era shown on page 3-1 1 of The TTL Data Book for Design Engineers, Second Edition, LCC41 12. 
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TYPES SNS4LS396, SN74LS39I 
OCTAL STORAGE REGISTERS 

BULLETIN NO. DL-S 12502. MARCH 1977 



• Parallel Access 



• Typical Propagation Delay Time . . . 20 ns 

• Typical Power Dissipation ... 120 mW 

• Applications: 
N-Bit Storage Files 

Hex/BCD Serial -To-Parallel Converters 

description 

These octal registers are organized as two 4-bit bytes 
of storage. Upon application of a positive-going clock 
signal, the information stored in byte 1 is transferred 
into byte 2 as a new 4-bit byte is loaded into the 
byte 1 location via the four data lines. The full 8-bit 
word is available at the outputs after two clock 
cycles. Both the clock and the strobe lines are fully 
buffered. 



SN54LS396 ... J OR W PACKAGE 
SN74LS396 ... J OR N PACKAGE 
(TOP VIEW) 



STROBE 
Vcc G 2Q4 104 



2Q3 103 03 



jr|_jir|_jir|_jn]jir^ 



nnir 



D1 2Q2 102 



02 CLOCK QND 



logic: see function table 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


STROBE 


CLOCK 


DATA 


1Q1 


1Q2 


1Q3 


1Q4 


2Q1 


2Q2 


2Q3 


204 


G 


01 


02 03 


04 


H 


X 


X 


X X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


L 


t 


a 


b c 


d 


a 


b 


c 


d 


IQIn 


1Q2n 


1Q3n 


1Q4n 



H = high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions) 
t = transition fronn low to high level 

IQIp, 1Q2n, 1Q3n, 104^ = the level of 1Q1, 1Q2, 1Q3, and 1Q4, respectively, before the most recent t transition of the clock. 



functional block diagram 



schematics of inputs and outputs 




EQUIVALENT OF EACH 
INPUT 



vcc- 



INPUT- 



CLOCK: Req = lOkft NOM 
OTHERS: Rgq = 20 kSl NOM 



TYPICAL OF ALL OUTPUTS 

, Vcc 

120 n NOM 




OUTPUT 



STROBE 
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TYPES SNS4LS396. SN74LS396 
OCTAL STORAGE REGISTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS396 -55°C to 125°C 

SN74LS396 0°C to 70°C 

Storage temperature range -65°C to 150°C 



NOTE 1; Voltage values are with respect to network ground terminal. 



recommended operating conditions 





SN54LS396 


SN74LS396 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


High-level output current, {qh 


-400 


-400 


mA 


Low-level output current, Iql 


4 


8 


mA 


Clock frequency, fdock 


0 30 


0 30 


MHz 


Width of clock pulse, t^ 


20 


20 


ns 


Setup time, tsu 


20 


20 


ns 


Hold time, th 


5 


5 


ns 


Operating free-air temperature, T/\ 


-55 125 


0 70 


°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


' PARAMETER 


TEST CONDITIONSt 


SN54LS396 


SN74LS396 




MIN TYPj: MAX 


MIN TYPt MAX 


UNIT 


V|H High-level input voltage 




2 


2 


V 


V|L Low-level input voltage 




0.7 


0.8 


V 


V|K Input clamp voltage 


Vcc = MIN, l| = -18mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


Vcc = MIN, V|H=2V, 
V||_ = MAX, Ioh=-'*00mA 


2.5 3.4 


2.7 3.4 


V 


Vol Low-level output voltage 


Vcc = MIN, 
V,H-2V, 
V|L = MAX 


Iql ^ ^ 


0.25 0.4 


0.25 0.4 




Iql = 8 mA 




0.35 0.5 


V 


^ Input current at 
' maximum input voltage 


Clock input 


Vcc = MAX. V| = 7 V 


0.2 


0.2 


mA 


Other inputs 


0.1 


0.1 




High-level 

l|H 

input current 


Clock input 


Vcc = MAX, V| = 2.7 V 


40 


40 




Other inputs 


20 


20 


mA 


Low-level 

l|L 

input current 


Clock input 


Vcc = MAX, V| = 0.4 V 


-0.8 


-0.8 




Other inputs 


-0.4 


-0.4 


mA 


•oS Short-circuit output current § 


Vcc = MAX 


-20 -100 


-20 -100 


mA 


Ice Supply current 


Vcc = MAX, See Note 2 


24 40 


24 40 


mA 



'''For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
♦ aiI typical values are at Vqq * 5 V, = 25''c. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
NOTE 2: \qq is measured with 4.5 V applied to all inputs and all outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 


TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


tPLH 


Propagation delay time, low-to-high-level output from clock 


Cl = 15 pF, 
Rl = 2 kn, 
See Note 3 


20 


30 


ns 


tPHL 


Propagation delay time, high-to-low-level output from clock 


20 


30 


tPLH 


Propagation delay time, low-to-high-level output from strobe 


20 


30 


ns 


tPHL 


Propagation delay time, high-to-low-level output from strobe 


20 


30 



NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of TTie TTL Data Book for Design Engineers, Second Edition, LCC41 12, 
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TYPE SNS4LS442, SNS4LS443, SN54LS444. 
SN74LS442, SN74LS443. SN74LS444 
QUADRUPLE TRI-DIRECTIONAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

NOVEMBER 1977 



• 3-Way Asynchronous Communication 

• P-N-P Inputs Reduce DC Loading 

• On-Chip Bus Selection Decoding 

• Input Hysteresis Improves Noise Margin 

3-State Outputs Rated at 12/24 mA IqL 
and -12/-15 mA Iqh for SN54LS7SN74LS', 
Respectively 

description 

These bus transceivers are designed for asynchronous 
three-way communication between four-line data 
buses. They give the designer a choice of selecting 
inverting, noninverting, or a combination of inverting 
and noninverting outputs. The devices feature high 
fan-out, improved fan-in, and 400-mV noise margin. 

The SO and S1 inputs select the bus from which data 
are to be transferred. The G inputs enable the bus or 
buses to which data are to be transferred. The port 
for any bus selected for input and any other bus not 
enabled for output will be at high impedance. 

The SN54LS442, SN54LS443, and SN54LS444 will 
be characterized for operation over the full military 
temperature range of — 55°C to 125°C. The 
SN74LS442, SN74LS443, and SN74LS444 will be 
characterized for operation from 0°C to 70°C. 

FUNCTION TABLE 



INPUTS 


TRANSFERS BETWEEN BUSES 




SI 


80 


5a Ob 5c 


'I.S442 


't8443 


'L8444 


H 


X 


X 


X 


X 


X 


None 




None 






None 


X 


H 


H 


X 


X 


X 


None 




None 






None 


X 


X 


X 


H 


H 


H 


None 




None 






None 


X 


L 


L 


X 


H 


H 


None 




None 






None 


X 


L 


H 


H 


X 


H 


None 




None 






None 


X 


H 


L 


H 


H 


X 


None 




None 






None 


L 


L 


L 


X 


L 


L 


A ♦ B, A ♦ C 


A ♦ B, A ♦ 


C 


A 


♦ B, A ♦ C 


L 


L 


H 


L 


X 


L 


B > C, B ♦ A 


B 


♦ C,B* 


A 


B 


♦ C,B> A 


L 


H 


L 


L 


L 


X 


C + A, C ♦ B 


C 


♦ A.C ♦ 


B 


C 


♦ A. C ♦ B 


L 


L 


L 


X 


L 


H 


A*B 




A*B 






A^ B 


L 


L 


H 


H 


X 


L 


B*C 




B*C 






B>C 


L 


H 


L 


L 


H 


X 


C* A 




C* A 






A 


L 


L 


L 


X 


H 


L 


A*C 




A*C 






A + C 


L 


L 


H 


L 


X 


H 


B> A 




B* A 






B* A 


L 


H 


L 


H 


L 


X 


C>B 




C*B 






C*B 



H « high level, L =^ low level, X > irrelevant, 
A ■>• B = noninverting transfer from A to B, 
B ■»• C = inverting transfer from B to C, 

I/O ports to which data are not transferred are at high impedance 



SN54LS442 ... J PACKAGE 
SN74LS442 ... J OR N PACKAGE 
(TOP VIEW) 



vcc 5a 



A1 A2 A3 



{5> 



8c 



B3 C3 C4 B4 ONO 



i»ositive logic: see function table 



SN54LS443 ... J PACKAGE 
SN74LS443 ... J OR N PACKAGE 
(TOP VIEW) 



Vcc Sa Sb Sc A1 A2 A3 A4 SO 31 



8b 



4> 



eS B1 C1 C2 B2 B3 C3 C4 B4 OND 



positive logic: see function table 



SNS4LS444 ... J PACKAGE 
SN74LS444 ... J OR N PACKAGE 
(TOP VIEW) 



vcc Sa Sb Sc ai a2 A3 a4 so 81 



Ca 



Cc 



On 



C5 B1 CI C2 B2 B3 C3 C4 B4 QND 



positive logic: see function table 
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TYPE SN54LS442, SN54LS443, SN54LS444, 
SN74LS442, SN74LS443, SN74LS444 
QUADRUPLE TRI-DIRECTIONAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

functional block diagram (composite showing one of four transceivers from each type) 

so SI ^. ga Gb Gc cs 




COMMON CIRCUITRY 



L_ 



r 



C ^ ONE OF FOUR 'LS442 TRANSCEIVERS 'Z Z 'Z 



o 



ONE OF FOUR 'LS443 TRANSCEIVERS ^ ^ 



o 



ONE OF FOUR 'LS444 TRANSCEIVERS 



1 




1 
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TYPES SN54LS445, SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 

BULLETIN NO. DL-S 12598, NOVEMBER 1977 



FOR USE AS LAMP, RELAY, OR MOS DRIVERS 

SN54LS445 ... J OR W PACKAGE 



Low-Voltage Version of SN54LS145/ 
SN74LS145 

• Full Decoding of Input Logic 

• SN74LS445 Has 80-mA Sink-Current 
Capability 

• All Outputs Are Off for Invalid BCD 
Input Conditions 



logic 



Low Power Dissipation . 
Typical 



.35 mW 



FUNCTION TABLE 



NO.' 


INPUTS 


OUTPUTS 


D 


C 


B 


A 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


0 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


1 * 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


2 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


3 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


4 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


5 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


6 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


7 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


8 


H 


L 


L 


L 


H 


H- 


H 


H 


H 


H 


H 


H 


L 


H 


9 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 




H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


Q 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


-1 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


/ANI 


H 
H 


H 
H 


L 
H 


H 
L 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 


H 
H 




H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



H = high level (off), L = low level (on) 

description 

These monilithic BCD-to-declmal decoder/drivers 
consist of eight inverters and ten four-input NAND 
gates. The inverters are connected in pairs to make 
BCD input data available for decoding by the NAND 
gates. Full decoding of valid BCD input logic ensures 
that all outputs remain off for all invalid binary input 
conditions. These decoders feature high-performance, 
n-p-n output transistors designed for use as indicator/ 
relay drivers or as open-collector logic-circuit drivers. 
Each of the output transistors will sink up to 80 milli- 
amperes of current. Each input is one Series 54LS/ 
74LS standard load. Inputs and outputs are entirely 
compatible for use with TTL or DTL logic circuits, 
and the outputs are compatible for interfacing with 
most MOS integrated circuits. Power dissipation is 
typically 35 milliwatts. 



SN74LS445 ... J OR N PACKAGE 
(TOP VIEW) 



INPUTS OUTPUTS 
VqC '"a B C ^9 8 7^ 



A B CD 

BCD-TO-DECIMAL 
01 23456789 



HI 



0 1 2 3 4 5 6 ^ GND 
OUTPUTS 



positive logic: see function table 



functional block diagram 




buTPUT 3 



iDUTPUT 4 
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TYPES SN54LS44S. SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc Note 1) 7V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS445 -55°Cto125°C 

SN74LS445 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1 : Voltao* valuat mrm with rMpact to network ground t«rnnjnal. 

recommended operating conditions 





SN54LS445 


SN74LS445 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


Off-stat« output voltage, Vo(of f ) 


7 


7 


V 


Operating free^ir temperature, 


-55 125 


0 70 


"C 


tiectrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONSt 


SN54LS445 


SN74LS445 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-levelinput voltage 




2 


2 


V 


V|i, Low-level input voltage 




7 


7 


V 


V| K Input clamp voltage 


Vcc'MIN, l|»-18mA 


-1.5 


-1.5 


V 


lO(off) Off-state output current 


Vcc-MIN. V|H = 2V. 
V|L = ViLmax, Vqh = 7V 


250 


250 


mA 


Vo(on) On-«tate output voltage 


Vcc = MIN. 
V,H=2V, 
V|L- ViLmax 


Iql ' 12 mA 


0.25 0.4 


0.25 0.4 


V 


Iql 24 mA 




0.35 0.5 


•OL " 80 




2.3 3 


l| Input current at maximum input voltage 


Vcc ' "^AX, V| •= 7 V 


0.1 


0.1 


mA 


MH Higti-level input current 


Vcc "MAX, V|-2.7V 


20 


20 


mA 


Low-level input current 


Vcc ' I^AX, V| ' 0.4 V 


-0.4 


-0.4 


mA 


IqC Supply current 


Vcc " MAX. See Note 2 


7 13 


7 13 


mA 



^Por conditions shown at MIN or MAX, usa tha appropriata valua tpacif iad undar racommandad operating conditions. 
tAII typical values ara at V^c ~ & V, - 25°C. 

NOTE 2: ^CC '* nnaasurad with aii inputs grounded and outputs opan. 

fwitching characteristics, Vcc = 5 V, Ta = 25** C 



PARAMETER 


TEST CONDITIONS 


MIN MAX 


UNIT 


tptH Propagation delay time, low-to-high-level output 


C|_-45pF, RL='665n, See Note 4 


50 


ns 


tpHL Propagation delay time, high-to-low-level output 


50 


ns 



HOJB 4: Load circuit and waveforms ara shown on paga 3-11 of The TTL Data Book for Design Engineers, sacond adition, LCC 41 12. 

schematic of inputs and outputs 



EQUIVALENT OF EACH INPUT 



Vcc- 



17 kn NOM 
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TYPES SN54LS447, SN74LS447 
BCD-TO SEVEN-SEGMENT DECODERS/DRIVERS 

BULLETIN NO. DL-8 12BQ7. NOVEMBER 1077 



<TOP VIEW) 



Low-Voltage Version of SN54LS247/SN74LS247 
Open-Collector Outputs Drive Indicators Directly 
Lamp-Test Provision 
Leading/Trailing Zero Suppression 
Lamp Intensity Modulation Capability 



^1 1 rrra 



T like tT 



■ C ITWlom D 



potltivt logic: tM function tablet 





DRIVER OUTPUTS 


TYPICAL 




TYPE 


ACTIVE 


OUTPUT 


SINK 


MAX 


POWER 


PACKAGES 




LEVEL 


CONPIQURATION 


CURRENT 


VOLTAQE 


DISSIPATION 




8NB4L8247 


low 


open-collector 


12 mA 


7 V 


36 mW 


J.W 


8N74L8247 


low 


open-collector 


24 mA 


7 V 


36 mW 


J.N 



i_i 


1 
1 


E 


ZD 


H 


5 


im 


~i 

1 


r"i 

CI 




IZ 


Zl 


LJ 




j_ 





SEGMENT 
IDENTIFICATION 



2 3 4 6 6 7 8 9 10 11 12 13 
NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 

FUNCTION TABL€ 



14 16 



DECIMAL 
OR 


INPUTS 


■l/RtOt 


OUTPUTS 


NOTE 


FUNCTION 


LT 


Ml 


D 


c 


■ 


A 


• 


b 


e 


d 


• 


f 


• 


0 


H 


H 




L 


L 


L 


M 


ON 


ON 


ON 


ON 


ON 


ON 


OFF 




1 


H 


X 




L 


L 


H 


H 


OFF 


ON 


ON 


OFF 


OFF 


OFF 


OFF 




3 


H 


X. 




L 


H 


L 


H 


ON 


ON 


OFF 


ON 


ON 


OFF 


ON 




3 


H 


X 




L 


H 


H 


H 


ON 


ON 


ON 


ON 


OFF 


OFF 


ON 




4 


M 


X 




H 


L 


L 


H 


OFF 


ON 


ON 


OFF 


OFF 


ON 


.ON 




8 


H 


X 




H 


L 


H 


H 


ON 


OFF 


ON 


ON 


OFF 


ON 


ON 




6 


H 


X 




H 


H 


L 


H 


ON 


OFF 


ON 


ON 


ON 


ON 


ON 




7 


M 


X 




H 


H 


H 


H 


ON 


ON 


ON 


OFF 


OFF 


OFF 


OFF 




8 


H 


X 


H 


L 


L 


L 


H 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


1 


9 


H 


X 


H 


L 


L 


M 


H 


ON 


ON 


ON 


ON 


OFF 


ON 


ON 




10 


H 


X 


H 


L 


H 


L 


H 


OFF 


OFF 


OFF 


ON 


ON 


OFF 


ON 




11 


H 


X 


H 


L 


H 


H 


H 


OFF 


OFF 


ON 


ON 


OFF 


OFF 


ON 




13 


H 


X 


H 


H 


L 


L 


H 


OFF 


ON 


OFF 


OFF 


OFF 


ON 


ON 




13 


H 


X 


H 


H 


L 


H 


H 


ON 


OFF 


OFF 


ON 


OFF 


ON 


ON 




14 


H 


X 


H 


H 


H 


L 


H 


OFF 


OFF 


OFF 


ON 


ON 


ON 


ON 




IB 


H 


X 


H 


H 


H 


H 


H 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 




■1 


X 


X 


X 


X 


X 


X 


L 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


3 


Ril 


H 


L 


L 


L 


L 


L 


L 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


3 


LT 


L 


X 


X 


X 


X 


X 


H 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


4 



H - hioh level. L - low level, X - Irrelevent 

NOTES: 1. The blenklng Input <BI) muit be open or held et e high logic level when output functions 0 through IB ere desired. TIm 
rippled lenlcing Input (RBI) must be open or high If blenldng of e deelmel lero it not desired. 

2. When a low logic level Is epplled directly to the blenklng input (Bi), ell segment outputs are off regardless of the level of eny other 

Input. 

3. When rlpple^lanking input (RBI) end inputs A. B, C, and D are at a low level with the lamp test input high, ell segment eulputi 
go off and the rlpple^lanking output (RBO) goes to a low level (response condition). 

4. When the blanking input/ripple blenklng output (BI/RBO) is open or held high and a low is applied to the lemp-tett input, ell 
segment outputs are on. 

^BI/RBO is wIre-AND logic serving as blanking input (BI) and/or ripple-blanking output (RBO). 
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TYPES SN54LS447, SN74LS447 
BCO TO-SEVEN SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (we Note 1) 7 V 

Input voltage 7 V 

Peak output current (tw < 1 ms, duty cycle < 10%) 200 mA 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN54LS447 -55°C to 125°C 

SN74LS447 O^^C to 70°C 

Storage temperature range -65°C to ISO^'C 



NOTE 1 : Voltaga valuat ar« with ratpact to natwork ground tarmlnal. 



recommended operating conditions 







8N64LS447 


SN74LS447 


UNIT 




MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.76 5 5.25 


V 


Off'itata output voltage, Vo(off ) 


a thru g 


7 


7 


V 


0n*fltate output current, lo(on) 


a thru g 


12 


24 


mA 


High-level output current, Iqh 


BI/RBO 


-50 


-60 


mA 


Low-level output current, Iql 


BI/RBO 


1.6 


3.2 


mA 


Operating free-air temperature, 


-56 126 


0 70 


"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS^ 


8NB4L8447 


8N74L8447 


UNIT 


MIN jyPt MAX 


MIN TYPt MAX 


V|H HIgh-levellnput voltege 




2 


2 


V 


V||. Low-levellnput voltege 




0.7 


0.8 


V 


V|K Input clamp voltage 


Vcc"MIN, l|--18mA 


-1.6 


-1.5 




Vqh High-level output voltage 


BI/RBO 


Vcc-MIN, V|H-2V, 
V|L" ViLmax, Iqh " -50mA 


2.4 4.2 


2.4 4.2 


V 


Voi_ Low-level output voltage 


BI/RBO 


Vcc-MIN, 
V,H-2V. 
V|L - V|L "^•x 


Iql ■ 1-6 mA 


0.25 0.4 


0.25 0.4 


V 


Iql " 3.2 mA 




0.35 0.5 


lO(off) Off-state output current 


a thru g 


Vcc -MAX, V|H-2V, 
V|L" ViLTiax, Vo(off) " 7 V 


250 


250 


mA 


Vo(on) On-itate output voltege 


a thru g 


Vcc ■ MAX, 
V,H-2V, 
V)L- ViLmax 


lO(on) ■ 12 mA 


0.25 0.4 


0.25 0.4 


V 


iQlon) ■ 24 mA 




0.35 0.6 


l| Input current at maximum Input voltage 


Vcc - MAX, V| - 7 V 


0.1 


0.1 


mA 


l|H High-level Input current 


Vcc -MAX, V|-2.7V 




i6 


mA 


l|L, Low-level Input current 


Any Input 
except Bi/RBO 


Vcc -MAX, V|-0.4V 


-0.4 


-0.4 


mA 


BI/RBO 


-1.2 


-1.2 


Short-circuit 

Ins 

output current 


BI/RBO 


Vcc ■ MAX 


-0.3 -2 


-0.3 -2 


mA 


Ice Supply current 


Vcc - MAX, See Note 2 


7 13 


7 13 


mA 



^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

XaW typical values are at Vcc - B V, - 25''C. 

NOTE 2: Ice '* measured with ail outputs open and all Inputs at 4.6 V. 



switching characteristics, Vqc - 5 V, Ta " 26^*0 



PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


toff Turn-off time from A input 


CL-16pF, RL-665n, 
See Note 4 


100 


ns 


ton Turn-on time from A Input 


100 


toff Turn-off time from RBI Input 


100 


ns 


ton Turn-on time from RBI Input 


100 



NOTE 4: Load circuit and voltage waveforms are shown on page 3-11 of 77?a TTL D§ta Book for Design Engin99n, Second Edition, 
LCC4112; toff corresponds to tp|_H and tg^ corresponds to tpHL* 



Texas Instruments 

INCOKPORATED 
POeT OPPICK BOX B013 • OALLAe. TtXAB TBSaa 



TO BE 



TYPES SN54LS640, SN54LS641. SN54LS642. SN54LS64i 
.„««..»»r» SN74LS640, SN74LS641. SN74LS642. SN74LS64f 

ANNOUNCED qCTAI BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

NOVEMBER 1977 



Bi-directional Bus Transceivers in 
High-Density 20-Pin Packages 

P-N-P Inputs Reduce D-C Loading on 
Bus Lines 

Hysteresis at Bus Inputs Improves Noise 
Margins 

Choice of True or Inverting Logic 

Choice of 3-State or Open-Collector 
Outputs 



TYPE 
'LS640 
'LS641 
•LS642 
'LS645 



LOGIC 

Inverting 
True 

Inverting 
True 



OUTPUT 

3-State 
Open-Collector 
Open-Collector 

3-State 



description 



These octal bus transceivers are designed for asyn- 
chronous two-way communication between data 
buses. The control function implementation mini- 
mizes external timing requirements. 

The device allows data transmission from the A bus 
to the B bus or from the B bus to the A bus 
depending upon the logic level at the direction 
control (DIR) input. The enable input (G) can be 
used to disable the device so that the buses are 
effectively isolated. 

FUNCTION TABLE 



DIRECTION 
COMTROL 

G 

DIR 


OPERATION 


'LS640. 'LS642 


'LS641,'LS645 


L L 
L H 
H X 


B data to A bus 
A data to B bus 
Isolation 


B data to A bus 
A data to B bus 
Isolation 



H « high level, L -= low level. X - irrelevant 

schematics of inputs and outputs 



SN54LS640, SN54LS642 ... J PACKAGE 
SN74LS640, SN74LS642 ... J OR N PACKAGE 
(TOP VIEW) 



ENABLE 

VCC 5 81 B2 B3 B4 BS B6 B7 





EEElEEEf 



X 



I 



A1 A2 A3 



A7 AS OND 



positive logic: see function table 



SN54LS641, SN54LS645 ... J PACKAGE 
SN74LS641, SN74LS645 ... J OR N PACKAGE 
(TOP VIEW) 



ENABLE 

VcC S B1 B2 B3 



B& B6 B7 




T 



W 



"A 



DIR A1 A2 A3 



A7 A8 ONO 



positive logic: see function table 



EQUIVALENT OF EACH INPUT 

vcc 



INPUT- 



typk:al of outputs 

OF 'LS640/LS645 

-Vcc 



50 n NOM 



1 



output 



TYPICAL OF OUTPUTS 
OF 'LS641/LS642 



ny^ OUTPUT 
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TYPES SN54LS668. SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

BULLETIN NO. DL-S 12517, APRIL 1977-REVISED NOVEMBER 1977 



'LS668 . . . SYNCHRONOUS UP/DOWN DECADE COUNTERS 
'LS669 . . . SYNCHRONOUS UP/DOWN BINARY COUNTERS 



Programmable Look-Ahead Up/Down 
Binary/Decade Counters 

Fully Synchronous Operation for Counting 
and Programming 

Internal Look-Ahead for Fast Counting 
Carry Output for n-Bit Cascading 
Fully Independent Clock Circuit 
Buffered Outputs 



SERIES SN54LS' ... J OR W PACKAGE 
SERIES SN74LS' ... J OR N PACKAGE 
(TOP VIEW) 



TYPE 


TYPICAL MAXIMUM 
CLOCK FREQUENCY 


TYPICAL 
POWER 
DISSIPATION 


COUNTING 
UP 


COUNTING 
DOWN 


•LS668. 'Lsees 


35 MHz 


35 MHz 


100 mW 



description 



RIPPLE 
CARRY 



OUTPUTS 
A 



VCC OUTPUT ' QA 



ENABLE 
QD ^ T LOAD 



RIPPLE 
CARRY 
OUTPUT 



QC Go 



ENABLE 
T 



ENABLE 
D P 



D J ENABLE GND 
— ' P 



DATA INPUTS 



positive logic: see description 



These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed counting 
applications. The 'LS668 are decade counters and the 'LS669 are 4-bit binary counters. Synchronous operation 
is provided by having all flip-flops clocked simultaneously so that the outputs change coincident with each other 
wh<en so instructed by the count-enable inputs and internal gating. This mode of operation helps eliminate the output 
counting spikes that are normally associated with asynchronous (ripple-clock) counters. A buffered clock input 
triggers the four master- slave flip-flops on the rising (positive-going) edge of the clock waveform. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry 
ailows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at 
the load input disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 
inputs (P and T) must be low to count. The direction of the count is determined by the level of the up/down input. 
When the input is high, the counter counts up; when low, it counts down. Input T is fed forward to enable the carry 
output. The carry output thus enabled will produce a low-level output pulse with a duration approximately equal to the 
high portion of the Qa output when counting up and approximately equal to the low portion of the Qa output when 
counting down. This low-level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the 
enable P or T inputs are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize 
transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (enable P, enable T, load, up/down) 
that will modify the operating mode have no effect until clocking occurs. The function of the counter (whether 
enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and hold times. 



The 'LS668 and 'LS669 are completely new designs. Compared to the original 'LS168 and 'LS169, they feature 
0-nanosecond minimum hold time, reduced input currents and ln_, and all buffered outputs. 
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TYPES SNS4LS668. SN54LS669, SN74LS668. SN74LS669 
SYNCHRONOUS 4-BIT UP/OOWN COUNTERS 
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TYPES SN54LS668, SN74LS668 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



'LS668 DECADE COUNTERS 



typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 
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TYPES SN54LS669, SN74LS869 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



'LS669 BINARY COUNTERS 



typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen 

2. Count up to fourteen, fifteen (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen 



LOAD 



n [ 



INPUTS 



_r 



CLOCK 



"ij~i!rLJiJT_riJiJiJiJi_m 



RIPPLE . 
CARRY 
OUTPUT ■ 




0 15 14 
COUNT DOWN 



LOAD 
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\ TYPES SN54LS868. SNS4LS669. SN74LS668, SN74LS669 

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

■■ 41 N. 

tchomatics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



vcc- 



INPUT- 



Req 



Load: 



■■ 10 kil NOM 



Data: R^q = 25 kO NOM 
Clock. Enabia P. T, U/D: Rgq = 20 kil NOM 



TYPICAL OF ALL OUTPUTS 



120 n NOM 




vcc 



• OUTPUT 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vqc <see Note 1} 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS668. SN54LS669 -55°C to 125°C 

SN74LS668, SN74LS669 0°C to 70°C 

Storage temperature range — 65°C to 1 50°C 

NOTE 1 : Voltaga valuat ara with ratpact to natwork ground tarminal. 



mcom mended operating conditions 





SN54LS668 
SN54LS668 


SN74LS668 
SN74LS669 


UNIT 


MIN NOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.5 5 5.5 


4.75 5 5.25 


V 


HiQh-level output current, Iqh 


-400 


-400 


mA 


Low-level output current. Iql 


4 


8 


mA 


Clock frequency, fclock 


0 25 


0 25 


MHz 


Width of dock pulse, tyy(ciock) (^is^ lovv) (see Figure 1) 


25 


25 


ns 


Setup tin>e, tj^ (see Figure 1) 


Data inputs A, B, C, D 


20 


20 


ns 


Enable P or T 


20 


20 


Load 


25 


25 


Up/Down 


30 


30 


Hold time at any input with respect to clock, th (see Figure 1) 


0 


0 


nt 


Operating free-air temperature, T/^ 


-55 125 


0 70 


•c 
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TYPES SN54LS668. SN54LS669. SN74LS668. SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



•Metrical characttrittici ovar raoomnwndad oparating fraa-air tamparatura ranga (unlan otharwita notad) 



PARAMETER 


TEST CONDITIONSt 


8N64LS66S 


SN74LSBM 


UNIT 


MIN TVPt MAX 


MIN TVPt MAX 


V|H Hi0h-ltv«Mnput voltagt 




2 


2 


V 


V|L Low-ltvtl input voltag* 




0.7 


0.6 




V|K Input clamp voltag* 


VcC"MIN, l|--18n>A 


— 1 .0 


TiX 


\J 


Vqh HlQh-l0V0i output volt«g« 


Vcc-MIN. V|H-2V. 
V|L - V|L max, Iqh " -^00 mA 


2.5 3.4 


2.7 3.4 


V 


Vql Low-l0val output volttgt 


Vcc-MIN. 
V,H-2V. 
V|L " ViL nrwx 


Iql " * "^A 


0.25 0.4 


0.26 0.4 


V 


Iql - 8 nnA 




0.35 0.5 


Input currfnt 
l| at nfMxinfHim 
input voltaga 


A.B.C, 0. P, U/D 


Vcc-MAX, V|-7V 


0.1 


0.1 


mA 


Clock. T 


0.1 


0.1 


Load 


0.2 


0.2 


High-lfvtl 

liu 

input currant 


A, B. C, D. P. U/D 


Vcc ■ MAX, V| - 2.7 V 


20 


20 


mA 


Clock. T 


20 


20 


Load 


40 


40 


Low-laval 

' ^ Input current 


A. B.C. D.P.U/D 


Vcc ■ MAX, V| - 0.4 V 


-0.4 


-0.4 


mA 


Clock. T 


-0.4 


-0.4 


Load 


-0.8 


-0.8 


Iqs 8hort<clrcult output currant 6 


Vcc ■ I^AX 


-20 -100 


-20 -100 


mA 


ice Supply currant 


Vcc -MAX, SaeNota2 


20 34 


20 34 


mA 



^For eondltlont shown MIN or MAX, um tha approprlatt valua tptclflad undar raeommandad oparating condltloni. 
t All typical valuai ara at V^c - B V. - 2B°C. 

9 Not mora than ona output should ba shortad at a tima, and duration of tha short-circuit should not axcaad ona sacond. 

NOTE 2: \qq Is maasurad aftar applying a momantary 4.6 V, than ground, to tha clock Input with all othar inputs groundad and tha outputs 
opan. 



fwKching.characteristics, Vcc " 5 V, Ta * 25*^0 



PARAMETER^ 


FROM 
(INPUT) 


TO 
(OUTPUT) 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


'max 








25 


32 




MHz 


tPLH 


Clock 


Rippla 






26 


40 


ni 


tpHL 


carry 


Cl- 15pF, 
Rl ■ 2 kn, 
Saa Figurai 2 and 3 




40 


60 


tPLH 


Clock 


Any 




18 


27 


ni 


tPHL 


Q 




18 


27 


tPLH 


Enabia f 


RIppia 




11 


17 


ni 


tPHL 


carry 






29 


46 


tPLHO 


Up/Down 


Rippla 






22 


36 




tPHL^ 


carry 






26 


40 


ni 



^'max * Maximum eloek fraquaney 

^LH * propagation dalay tIma, low-to-hlgh-laval output. 

^HL ' propagation dalay tIma, high-tO'low-laval output. 
Propagation dalay tIma from up/down to rippla carry must ba maasurad with tha countar at althar a minimum or a maximum count. As tha 

legie laval of tha up/down Input Is ehangad, tha rippla carry output will follow. If tha count Is minimum (0), tha rippla carry output 

tranaltlon will ba In phaaa. If tha count is maximum (g for 'LSesa or IB for 'LSeSQ ), tha rippla carry output will ba out of phasa. 
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TYPES SNS4LS668,SNS4LS669, SN74LS668. SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 



PARAMETER MEASUREMENT INFORMATION 

K-t¥v(clock) — H 




VOLTAGE WAVEFORMS 

NOTES: A. Th« input pultM »n tuppllad by a gcntrator having tha following eharactarlttict: PRR < 1 MHi. duty eycia < 50%, Zout * BO il; 
tr < IB nt, tf < 6 nt. 



FIGURE 1 -PULSE WIDTHS. SETUP TIMES, HOLD TIMES 



ENABLE f 
INPUT 



RIPPLE 
CARRY 
OUTPUT 




VOLTAGE WAVEFORMS 

NOTES: A. Tha input pulaa It tuppliad by a ganarator having tha following charaetarlttlei: PRR < 1 MHi. duty cyela < BOH, Zgut ^ 
tr < IB ni, tf < 6 nt. 

B. tp|_H ^PHL anabia T input to rippla carry output attuma that tha eountar it at tha maKlmunr> count (Q^ and Qq high 
for 'LS668. all Q outputt high for 'LS869). 

C. Vr,f - 1.3 V. 

D. Propagation dalay tima fronrt up/down to rippla carry nr>utt ba nnaaturad with tha eountar at aithar a nninlmum or a maxinnum 
count, At tha logic laval of tha up/down Input it changad, tha rippla carry output will follow. If tha count it minimum (0) tha 
rippla carry output trantltlon will ba In phata. If tha count it maKimum (B for 'LS668, or 16 for 'LS669) tha rippla carry 
output will ba out of phata. 

FIGURE 2-PROPAGATlbN DELAY TIMES TO CARRY OUTPUT 
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TYPES SNS4LS668, SN54LS669, SN74LS668, SN74LS669 / 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS I 

PARAMETER MEASUREMENT INFORMATION 



RIPPLE 
CARRY 
OUTPUT 




tPLH 



I (measure at tn^<|) 
I 



I 



I (measure at tn-t-4) 



I (measure at tp+2' 



J5- 



A— <^ 



- tPHL 
(measure at tp^s) 



h •\ tPHL 

(measure at t^^io 



3V 



OV 



I 



I (See Note B) 
Vref 



»^»PLH 

I (measure at tn-f2) 



• tPLH 
(measure at t^tio 
o*^ tn+16> <See Note B) 



VoH 



y v: 



Vref 




- tPLH 




(measure at 1^4.4) 




Vref 




— tPLH 




(measure at tn^-g) 





Vol 



VOH 



Vol 



VOH 



- Vol 



VoH 



Vol 



VOH 



Vol 



UP COUNT VOLTAGE WAVEFORMS 

NOTES: A. Th« input puIsM are tuppliod by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%. Z^^t * W 
tr < 15 ns. tf < 6 ns. Vary PRR to measure fmax* 

B. Outputs Qq and carry are tested at t^^io for the 'LS668. and at t^^is for the 'LS669, where tp it the bit-time when all outputs 
are low. 

C. Vr.f- 1.3 V. 

FIGURE 3-PROPAGATION DELAY TIMES FROM CLOCK 
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TYPES SN54LS673, SNS4LS674, SN74LS673. SN74LS674 

16-BIT SHIFT REGISTERS 



NOVEMBER 1977 



'LS673 

16-Bit Serial-ln, Serial-Out Shift 
Register with 16-Bit Parallel-Out 
Storage Register 

• Performs Serial-to-Parallel 
Conversion 

'LS674 

• 16-Bit Parallel-In, Serial-Out 
Shift Register 

• Performs Parallel -to-Serial 
Conversion 



description 

SN54LS673, SN74LS673 

The 'LS673 is a 16-bit shift register and a 16-bit 
storage register in a single 24-pin package. A three- 
state input/output (I/O) port to the shift register 
allows serial entry and/or reading of data. The storage 
register is connected in a parallel data loop with the 
shift register and may be asynchronously cleared by 
taking the clear input low. The storage register may 
be parallel loaded with shift-register data to provide 
shift-register status via the parallel outputs. The shift 
register can be parallel loaded with the storage- 
register data upon command. 

A high logic level at the chip select (CS) input 
disables both the shift-register clock and the storage- 
register clock and places the data I/O in the high- 
impedance state. The storage-clear function is not 
disabled by the chip select. 



SN54LS673 ... J OR W PACKAGE 
SN74LS673 ... J OR N PACKAGE 
(TOP VIEW) 



VCC yi6 V14 V13 V12 VII Y10 V9 



yi5 Y14 yi3 Y12 VII V10 



I/O VP VI Y2 Y3 V4 



CHIP SH READ/STORE STORE DATA VO VI V2 Y3 V4 GNO 
SELECT CLOCK WRITE CLR CK I/O ^^^^^^^ ^^^^^^^ 



STORAGE REGISTER OUTPUTS 



logic: see function table 



SN54LS674 ... J OR W PACKAGE 
SN74LS674 ... J OR N PACKAGE 
(TOP VIEW) 



PARALLEL INPUTS 



VcC P16 P14 P13 P12 P11 P10 



P1B P14 P13 P12 P11 P10 



P2 P3 P4 



niJIllllJlilll^^ 



PARALLEL INPUTS 



logic: see function table 



NO— No internal connection 



Caution must be exercised to prevent false clocking of either the shift register or the storage register via the chip select, 
input. The shift clock should be low during the low-to-high transition of chip select and the storage clock should be low 
during the high-to-low transition of chip select. 



SN54LS674, SN74LS674 

The 'LS674 is a 16-bit parallel-in, serial-out shift register. A three-state input/output (I/O) port provides access for 
entering serial data or reading the shift-register word in a recirculating loop. 

The device has four basic modes of operation: 

1) Hold (do nothing) 

2) Write (serially via input/output) 

3) Read (serially) 

4) Load (parallel via data inputs) 

Low-to-high-level changes at the chip select input should be made only when the clock input is low to prevent false 
clocking. 
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TYPES SNS4LS673, SN54LS674, SN74LS673. SN74LS674 
16-BIT SHIFT REGISTERS 



functional block diagrams 



SN54LS673, SN74LS673 



'LS673 



SHIFT 
CLOCK 



STORE 
CLOCK 



STORE 
CLEAR 



(2) 



P0-P15 


I* 

Q0-Q15 


► CK 




SER IN 


Q15 



16 Y0-Y16 



16-BIT SHIFT REGISTER 



;0 





SN64LS674, SN74LS674 
P0-P15 



MODE 



C5 



CK 



(2) 



R/W 



16' 



(7-11,13-23) 



PE* 




P0-P15 




>CK 




SER IN 


Ql5 



16-BIT SHIFT REGISTER 



(6) 



•I/O 



Wh«n PE It low, data It tynchronoutly parallal loaded into tha thift ragittartfrom tha 16 P inputi and no ihifting takat placa. 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 

16-BIT SHIFT REGISTERS 



'LS673 FUNCTION TABLE 



INPUTS 


SERIAL 




CHIP 


SHIFT REG 


STORAGE 


I/O 


OPERATION 


SELECT 


R/W CLOCK 


CLEAR CLOCK 


PORT 




X 


L 


X 


L 


X 


Z 


L input to ST CLR clears 


H 


X 


X 


L 


X 


z 


Storage registers: I/O depends 


L 


H 


X 


L 


X 


Q15 


on CSand R/W. 


H 


X 


X 


X 


X 


Z 


No shifting or loading 


L 


L 


1 


X 


X 


z 


Shift and write (load) 


L 


H 


i 


X 


L 


014n 


Shift and read 


L 


H 


; 


L 


H 


L 


Reload shift register from 


L 


H 


; 


H 


H 


Yl5n 


storage, no shifting 


L 


L 


X 


H 


t 


Z 


Load storage front shift register 



'LS674 FUNCTION TABLE 



INPUTS 


I/O 


OPERATION 


CS 


R/W 


MODE 


CLOCK 


PORT 


H 


X 


X 


X 


Z 


Do nothing 


L 


L 


X 


i 


z 


Shift and write (serial load) 


L 


H 


L 


i 


Q14n 


Shift and read 


L 


H 


H 


1 


P15 


Parallel load 



H - high level (steady state) 

L " low level (steady state) 

t " transition from low to high level 

I " transition from high to low level 

X B irrelevant (any input including transitions) 

Z * high impedance, I/O in input mode 

Q14n - content of 14th bit of the shift register before the most recent i transition of the clock. 
Q15 « present content of 15th bit of the shift register 

Y16n * content of the 15th bit of the storage register before the most recent I transition of the clock. 
P15 = level of input P15 



schematics of inputs and outputs 



EQUIVALENT OF SERIAL I/O 
AND PARALLEL INPUTS 



vcc- 



INPUT- 



EQUIVALENTOF 
OTHER INPUTS 



Vqc- 



20 kn NOM 



TYPICAL OF I/O OUTPUTS 

-vcc 




TYPICAL OF YO THRU Y15 
OUTPUTS ('LS673 ONLY) 

-Vcc 



OUTPUT 
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TYPES SN54LS681, SN74LS681 
4 BIT PARALLEL BINARY ACCUMULATORS 



NOVEMBER 1977 



• Full 4-Bit Binary Accumulator in a 
Single 20-Pin Package 

• Contains Two Synchronous Registers: 

Word A 

Word B Shift/Accumulator 

• 16 Arithmetic Operations Including 
B Minus A and A Minus B 

• 16 Logic-Mode Operations 

• Expandable to Handle N-Bit Words 
with Full Carry Look-Ahead 

• Bus Driving I/O Ports 



SN54LS681 ... J PACKAGE 
SN74LS681 ... J OR N PACKAGE 
(TOP VIEW) 



ALU FUNCTION SELECT ALU INPUT/OUTPUT PORTS 

MODE 



Vcc RI/LO 'aSO ASI AS2^ CONTROl'i/0 0 1/01 1/02 l/OT 



RI/LO ASO ASI AS2 



I/O 0 I/O 1 I/O 2 



RS2 RSI RSO LI/RO C„ g Cn+4 J 

T ~T~T 



CLOCK ^RS2 RSI RSO^ LI/RO Cn S C„+4 f QNO 
V 

REGISTER SELECT 



logic: see function tables 



description 

These low-power Schottky IC's integrate a high-speed arithmetic logic unit (ALU) complete with word A and word B 
registers on a single chip. The ALU performs 16 arithmetic and 16 logic functions (see Tables 1 and 2). Full carry 
look-ahead is provided for fast carry of four-bit words. The carry input (Cp) and propagate and generate outputs (P and 
G) are provided for direct use with SN54S182/SN74S182 carry look-ahead generators for optimum performance with 
longer words. 

The A and B registers are controlled by three inputs (RSO, RSI, and RS2). These pins define eight distinct register 
modes (see Table 3). The A register is a simple storage register while the B register is a combination storage/shift/ 
accumulator register. The contents of the A and B registers provide the A and B words for the ALU. 

Four I/O ports (I/O 0 thru I/O 3) are provided for parallel loading of word A and/or word B into their respective 
registers. These same ports also serve as bus driving outputs for the ALU/accumulator results (Fj). Two additional I/O 
ports (RI/LO and LI/RO) are provided to allow expansion of the accumulator for words greater than four bits in 
length. 

The A or B register can be parallel loaded from the four I/O ports. The B register can also be parallel loaded from the 
ALU as an accumulator register and in addition, the B register can be serially loaded from either the RI/LO or the 
LI/RO ports. 

The SN54LS681 will be characterized for operation over the full military temperature range from — 55°C to 125*C. 
The SN74LS681 will be characterized for operation from 0°C to 70°C. 
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TYPES SN54LS681. SN74LS681 
4 BIT PARALLEL BINARY ACCUMULATORS 



functional block diagram 



CLOCK 
(1) 




LI/RO 



RI/LO 



CK QA3 
A 

REGISTER QA1 
QAO 



J" 



REGISTER 
CONTROL 



(2) (3) 
RS2 RSI 



V 

OB3 

B SHIFT 
REGISTER BQ1 
QBO 



Cn+4 
(8) 



A3" 


F2 Fl FO Cn+4 


A2 




Al 




AO 


ARITHMETIC 
LOGIC UNIT 
(ALU) 


B3 




B2 




B1 




BO 


M Cn 



3-STATE 
CONTROL 



J(4) 
RSO 



06) 



(17) (18) 



(15) 



(7) 



(9) 



(6) 



AS2 ASl ASO MODE C„ 



tchamatics of inputs and outputs 



EQUIVALENT OF CLOCK INPUT 



VCC • 

NOM f 

INPUT f t ] I 



EQUIVALENT OF 
OTHER INPUTS 



vcc- 



All Others: R, 



eq 



'■ 3.6 kn NOM 
■■ 18 kSl NOM 



TYPICAL OF Cn+4 
AND ALL I/O OUTPUTS 



vcc 




OUTPUT 



Cn+4: Req= 120 n NOM 
I/O: Req = 100 O NOM 



TYPICAL OF LI/RO 
AND RI/LO OUTPUTS 




OUTPUT 



Texas Instruments 

INCORPORATED 
POST OFFICE mOX S012 • DALLAS. TCXAS 78222 



TYPES SN54LS681. SN74LS681 

4-BIT PARALLEL BINARY ACCUMULATORS 



V 



TABLE 1 - ARITHMETIC FUNCTIONS 



Modt Control (M) - Low 



ALU 




ACTIVE-HIQH DATA 


SELECTION 


C„-H 


C„-L 


AS2 AS1 ASO 


(with carry) 


(no earry) 


L L 


L 


Fj-L 


F,.H 


L L 


H 


F-BMINUSA 


F-BMINUSAMINUS1 


L H 


L 


F-AMINUSB 


F-AMINUSBMINU8 1 


L H 


H 


F - A PLUS B PLUS 1 


F • A PLUS B 


H L 


L 


F - B PLUS 1 


F,.B, 


H L 


H 


F -I PLUS 1 


F,.Bj 


H H 


L 


F - A PLUS 1 


F,.A, 


H H 


H 


F - X PLUS 1 


F,.Xj 



TABLES 



TABLE 2 - LOGIC FUNCTIONS 
Modt Control (M) - High 



ALU 
SELECTION 


ACTIVE-HIQH DATA 


C„-H 

(with urry) 


C„-L 
(no carry) 


AS2 A81 ASO 


L L 


L 


Fo-H,Fi-F2-F3-L 


F,.L 


L L 


H 


Fj - Aj © Bj PLUS 1 


F) - Aj ® B| 


L H 


L 


Fj - Aj ® Bj PLUS 1 


Fj-Aj 9 B) 


L H 


H 


Fj-L 


Fj-H 


H L 


L 


Fj - AjBj PLUS 1 


Fj-AjBj 


H L 


H 


Fj-7qprBjPLUS1 


Fj-Jj+Tj 


H H 


L 


Fj-SJBjPLUSl 




H H 


H 


Fj - Aj + Bj PLUS 1 


F|.Ai + B| 



TAIL! > - WlOltTlH FUNCTIONS 





INPUTS IIFORI L TO H CLOCK TRANSITION 


INTIRNAL OUTPUTS APTIR L TO H CLOCK TRANSITION 


FUNCTION 


RiOISTlR 
SiLICTION 


DATA INPUTS 


A RBQISTiR 


B SHIFT RBOilTiR 


ALU 




Rsa 


RSI 


RSO 


LI/RO 


1/0 3 


1/0 2 


1/01 


l/OO 


RI/LO 


OAS QA2 0A1 OAO 


LI/RO 


on 


0B2 


OBI 


QBO 


RI/LO 


PS 


P2 


PI 


PO 


ACCUM 


L 


L 


L 


Z 


F3 


F2 


F1 


FO 


Z 


QA3o QA2o QAlo QAOq 


Z 






Pin 




Z 


F3 


F2 


Fl 


FO 


LOADB 


L 


L 


H 


"7" 


b3 


b2 


b1 


bO 


z 


QA3o 0A3q QAIq QAOq 


Z 


b3 


-bT" 


■"bT- 


"b5" 


"T" 


T" 


T" 


"T" 


"T 


LEFT 
SHIFT 
LOQICAL 


L 


H 


L 


li 


F3 


F2 


Fl 


FO 


QBO 


QA3o QA2o QAlo QAOq 


li 


li 


QB3„ 


QB2„ 


QBln 


QBln 


F3 


F2 


Fl 


FO 


LEFT 
SHIFT 
ARITH 


L 


H 


H 


II 


F3 


F2 


F1 


FO 


Q80 


QA3o QA2o QAIq QAOq 


li 


Q83„ 


li 


Q82„ 


Q81„ 


Q81„ 


F3 


F2 


Fl 


FO 


RIGHT 
SHIFT 
LOGICAL 


H 


L 


L 


083 


F3 


F2 


Fl 


FO 


rl 


QA3o QA2o QAIq QAOq 


Q82„ 


Q82„ 


QB1„ 


Q80„ 


rl 


ri 


F3 


F2 


Fl 


FO 


RIGHT 
SHIFT 
ARITH 


H 


L 


H 


082 


F3 


F2 


Fl 


FO 


ri 


QA3o QA2o QAIq QAOq 


Q81„ 


Q83„ 


Q81„ 


OB0„ 


rl 


rl 


F3 


F2 


Fl 


FO 


HOLD 


H 


H 


L 


Z 


F3 


F2 


Fl 


FO 


Z 


QA3o QA2o QAIq QAOq 


Z 


Q83o QB2o QBIq QBOq 


Z 


F3o Fao Pio POo 


LOAD A 


H 


H 


H 


z 


■3 


•2 


11 


■0 


Z 


•3 •2 al tO 


Z 


QB3o QB2o QSIfl QBOo 


Z 


z 


Z 


1 


2 



H - high Icval (ittady itata) 
L - low lava! (ttaady ttata) 
Z high Impadanca (output off) 

aO. . . a3, bO . . . b3 - tha laval of ttaady - ttata condition at I/O 0 thru I/O 3, ratpactlvaly and Intandad at A or B Input data 
FO . . . F3 "Intarnal ALU rttuitt 

QAOg . . . QBOq, FOq . '. . P3g - tha laval of QAO thru QB3 and FO thru F3, rMpactlvaly , bafora tha Indlcatad ttaady-ttata Input condltlont wara 
aatabllthad 

QAOp. . .QB3n " tha laval of QAO thru QB3 bafora tha nrwtt racant t trantltlon of tha clock 
rl. II - tha laval of ttaady>ttata condltlont at RI/LO or LI/RO, ratpactlvaly 
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TYPES SN54LS690 THRUSNS4LS693. SN74LS690 THRU SN74LS693 
TO BE SYNCHRONOUS COUNTERS/REGISTERS 

ANNOUNCED WITH MULTIPLEXED 3-STATE OUTPUTS 



NOVEMBER 1977 



Replaces One SN54LS160/SN74LS160, 
'LS161, 'LS162, or 'LS163, One 'LS175, 
and One 'LS257A in Some Applications 

• Synchronously Presettable 

• 3-State Outputs Drive Bus Lines Directly 

• 'LS690 . . . Decede Counter, Direct Clear 

• 'LS691 . . . Binary Counter, Direct Clear 

• 'LS692 . . . Decade Counter, Synchronous 



'LS692 . 
Clear 

'LS693 . 
Clear 



. Binary Counter, Synchronous 



dMcriptlon 



SNB4LSe90 THRU 8N64LS693 .... J PACKAGE 
8N74L8890 THRU 8N74LS893 .... J OR N PACKAQE 
(TOP VIEW) 



RIPPLE- S rrATl OUTFUTi 

CARRY / ^ \ ENABLE OUTPUT R/C 

VCC OUTPUT Qa Qg Oc Op T LOAD CONTROL MUC T 



QO INA LOAD 



'lijiinininiriij^^ 

OOUNTin COUNTIR A ■ C 0 INABLI RIQIIT- RIQir- QNO 



DATA INPUT! 



CLIAR CLOCK 



logle: we dticrlptlon 



These low-power Schottky LSI devices incorporate synchronous counters, four-bit D-type registers, and quadruple 
two-line to one-line multiplexers with three-state outputs in a single 20-pin package. The counters can be preset via the 
data inputs and have enable P and enable T inputs and a ripple-carry output for easy expansion. 

The register/counter input, R/Q selects the counter or register data for the four three-state outputs, Qa, QB' CC' 
Qq. These outputs are rated at 12 millamperes and 24 millamperes for good bus-driving performance. 



Individual clock and clear inputs are provided for both the counter and the latch. Both clock inputs are positive-edge 
triggered. 



functional block diagram 




, (8) 



4*IT 
□•TYPE 
REGISTER 



> CLOCK 
CLEAR 



3-8TATE 
QUADRUPLE 
2 LINE TO 
1-LINE 
MULTIPLEXER 



REQItTER/COUNTER 
SELECT R/6 



JUl RIPPLE-CARRY 
OUTPUT 



.Qa 



QD 



(12) OUTPUT 
CONTROL 
Q 
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TYPES SN54LS696 THRU SNS4LS699. SN74LS696 THRU SN74LS699 
TO BE SYNCHRONOUS UP/DOWN COUNTERS/REGISTERS 



ANNOUNCED 



WITH MULTIPLEXED 3-STATE OUTPUTS 



NOVEMBER 1977 



Replaces One SN54LS168A/SN74LS168A 
or 'LS169A, One 'LS175, and One 'LS257A 
in Some Applications 

Synchronously Presettable 

3-State Outputs Drive Bus Lines Directly 

'LS696 . . . Decade Counter, Direct Clear 

'LS697 . . . Binary Counter, Direct Clear 

'LS698 . . . Decade Counter, Synchronous Clear 

'LS699 . . . Binary Counter, Synchronous Clear 



SN54LS696 THRU SN54LS699 J PACKAGE 

SN74LS696 THRU SN74LS699 J OR N PACKAGE 

(TOP VIEW) 



RIPPLE 3 STATE OUTPUTS 

CARRY /*^"^^"«'^^™^^^~^ ENABLE OUTPUT R/C 

VCC O UTPU T Qa Ob Oc Op T LOAD CONTROL KLECT 



RCO Oa Qb QC QO ENA LOAD 



CCK 



DAD G 



rr 



O ENABLE COUNTER REGIST OND 
^■M^^jH^^w^ f CLEAR ER 
DATA INPUTS C-OCK 



logic: see description 



description 



These low-power Schottky LSI devices incorporate synchronous up/down counters, four-bit D-type registers, and 
quadruple two-line to one-line multiplexers with three-state outputs in a single 20-pin package. The counters can be 
preset via the data inputs and have enable P and enable T inputs and a ripple-carry output for easy expansion. 

When the up/down input, U/D, is high, the counter counts up; when low, it counts down. 

The register/counter input, R/C, selects the counter or register data for the four three-state outputs, Qa, Qb. QC* and 
Qq. These outputs are rated at 12 milliamperes and 24 milliamperes for good bus-driving performance. 

Individual positive-edge-triggered clocks are provided for both the up/down counter and the latch. The counter is also 
equipped with an active-low clear pin. 



functional block diagram 



CLEAR 
> CLOCK 



. (6) 



LOAD^ 
ENAli^ 



4*IT 
SYNCHRONOUS 
COUNTER 



U/C- 



4-BIT 
DTYPE 
REGISTER 



C > CLOCK 



3-STATE 
QUADRUPLE 
2-LINE TO 
1-LINE 
MULTIPLEXER 



REGISTER/COUNTER <^^> 
SELECT R/C 



(^9) RIPPLE-CARRY 
OUTPUT 



(18) 



Qa 



qd 



(12) OUTPUT 

CONTROL 

S 
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Revisions to The TTL Data Book for Design Engineers, Second Edition 



This section contains new information and corrections for device specifications in the "Data Book" divided into two 
parts as shown below. 

Revisions to the First Printing pages 44 thru 55 

Provides new data and changes for the first printing only. These changes have been 
included in the second printing. 

Revisions to the First and Second Printings page 56 

Provides new data and changes that apply to both the first and second printings. 

The reader should check the Important Notices on the back of the title page to determine the status of his data book. 
Second printing copies are identified by the statement "Second printing'' below the copyright notice. All others are first 
printing. 
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REVISIONS TO THE FIRST PRINTING 



PAGE 



13 

thru 1-8 



LOCATION 



Alphanumeric Index 



CHANGE 

1. Several types have updated specifications. Add suffix A to the type numbers listed beloM. 

•LS73 'LSI 13 'LS365 

'LS76 'LSI 14 'LS366 

'LS78 'LSI 25 'LS367 

'LS107 'LSI 26 'LS368 

'LSI 12 

2. Add at the end of the index: 

TIM9908 7-448 7-448 



1-9 thru 
1-28 and 
partially 
repeated 
7-3 thru 
7-14 



Functional lr>dex 
and Selection Guide 



1. Add suffix A to type numbers listed above. For possible changes in selection data, see 
individual data sheet revisions. 

2. Remove * (indicating new products) from type numbers listed below. These are now 
standard devices. This also applies to data sheets. 

'LSI 47 'LS245+ SN74LS362t 

'LS148 'LS275 'LS373 

'LSI 83 'LS295B 'LS374 

'S226 'LS348t 'LS395A 

'('Appears twice in index. 



5-4 



Absolute maximum 
ratings 



Change "High-level voltage applied to a disabled 3-state output" from Vqc or 7 V to 5.5 V. for all 
except Series 54L/74L. Series 54L/74L has no specification. 



5-6 thru 
5-77 



Pin aulgnment 
drawings 



Add suffix A to same type numbers as in Alphanumeric Index. 



5-32 



Delete "MASTER-SLAVE" from title. Add function table for 'LS107A like that for 'LS73A 
on page 5-22. 



&45 



168 and 170 



Change SN74S168 (J. W) to SN74S168 <J, N) and SN741 70 (J, W) to SN74170 (J, N) 



5-50 



192 



Change SN74192 (J, N) second line to SN74L192 (J, N) 



241 
243 



Re-label pin 1 7 to be 2A4. 

Change SN54243 (J, W) SN74243 U, N) to SN54LS243 (J, W) SN74LS243 (J. N) 



5-58 



266 



Re-label pin assignnnent drawing as shown below. 

pin 4 2Y pin 8 3A 

pin 5 2A pin 9 38 

pin 6 28 pin 10 3Y 



5-62 



287 
288 



Change from SN74S287 U, W) to SN74S287 (J, N) 
Change from SN74S288 (J. W) to SN74S288 (J, N) 
Change from SN74S289 U. W) to SN74S289 (J, N) 



&«4 



299 



1. Re-label pin 9 connection "CLEAR" two places. 

2. Re-lebel pin 12 connection "CLOCK" two places. 



6-25 



Switching characteristics: 
'38 



Change test condition from R l * 667 n to R |_ « 1 33 n 
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REVISIONS TO THE FIRST PRINTING 



PAGE 



LOCATION: 
AFFECTED TYPES 



CHANGE 



6-33 



'LS125, 'LS126 



Add suffix A to type numbers two places. 



Recommended operating 

conditions: 

'LS125A, 'LS126A 



Change Iql '^^^ limits: 



54 FAMILY 
74 FAMILY 



from 
8 mA 
16 mA 



12 mA 
24 mA 



Electrical characteristics: 
'LS125A, 'LS126A 



Change test condition for Vql ^O"" Series 74LS from Iql = 8 rnA to Iql ^ 12 mA. 



6-34 



'LSI 25, 'LSI 26 



Add suffix A to type numbers three places each. 



Switching characteristics: 
'LS125A, 'LS126A 



1 . Change SN54LS/74LS test conditions to be 



Cl = 


45 pF, 


Rl = 


667 i2 


Cl- 


5pF. 




667 n 



2. Change note to read "# Load circuit and voltage waveforms are shown on pages 3-10 
and 3-11." 



6-35 



Schematic: 'LSI 25 



Add suffix A to type number and add "C INPUT" to unlabeled input at left. 



Schematic: 'LSI 26 



Add suffix A to type number and change "G INPUT" to "C INPUT." 



6-36 



'LS365, 'LS366 
'LS367, 'LS368 



Add suffix A to type numbers two places. 



Recomnr^ended operating 
conditions: 

'LS365A thru 'LS368A 



Change Iql maximum limits: from to 

SN54 FAMILY 8 mA 12 mA 
SN74 FAMILY 16 mA 24 mA 



Electrical characteristics: 
'LS365A thru 'LS368A 



Change Vql test conditions to be: 



Vcc = MIN, 
V,H»2V, 
V|L = V|L max 


Iql = MAX 


Iql = 12 mA 



6-37 



'LS365, 'LS366 
'LS367, 'LS368 



Add suffix A to type numbers. 



Schematics: 
'367A, '368A 



I'R is 600 n for the control section associated with G1 and 900 SI for the control section 
associated with G2. 



Switching characteristics: 
'LS365A thru 'LS368A 



Change SN54LS/74LS test conditions: 



Cl = 


45 pF, 


Rl = 


667 n 


Cl- 


5pF. 


Rl- 


667 n 



6-38 



•LS365, 'LS366 
'LS367, 'LS368 



Add suffix A to type numbers. 
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REVISIONS TO THE FIRST PRINTING 



LOCATION: 
AFFECTED TYPES 



6-40 



Electrical characteristics: 
'23, '50, '53 



1 . Change Ix maximum limit for SN7423 from —3.5 mA to —3.8 mA. 

2. Change Vql test conditions: from to 

(SN54'): Rxx = 138n Rxx = ^ 
(SN74'): Rxx = 13012 Rxx " 

3. Add note Rxx equals 114 ^2 for SN5423, 138 SI for SN5450 and SN5453, 105 SI for 
SN7423, and 130 fl for SN7450 and SN7453." 



6-43 



Electrical characteristics: 
SN7460 



Change test condition for Vxx(on) ^^om Ix = 3.5 mA to Ix * 3.8 mA. 



6-56 



'LS73, 'LS107, 'LS113 
'LS76, 'LS112. 
'LS78, 'LS1 14 



1 . Add suffix A to type numbers two places. 

2. Change l^c maximum limit from 8 mA to 6 mA in first, third, and fourth columns only. 



6-57 



'LS73, 'LS76. 'LS78, 
'LSI 07, 'LS1 12, 
'LS113, 'LS114 



1 . Add suffix A to the type numbers in the switching characteristics table, the functional 
block diagram, and the block diagram caption. 

2. Change switching characteristics: from to 

tpt_H typical 11ns 15 ns 

tpHL ^<>'<i'^u'^ 30 ns 20 ns 

3. Change schematics as shown below. 

'LS73A. XS76A. ^LS78A> •LS112A, 'LS113A, 'LS114A 



EQUIVALENT OF 
EACH INPUT 



--vcc 



IilMax 

-0.4 mA 
-0.8 mA 
-1.6 mA 



, NOM 



17 kn 
8.25 kn 
4.1 kCl 



TYPICAL OF 
ALL OUTPUTS 




-Vcc 



-OUTPUT 



6-61 



Switching characteristics: 
'279, 'LS279 



1 . Label existing limits column for '279. 

2. Add new column shown: 



'LS279 


MIN TYP 


MAX 


12 


22 


13 


21 


15 


27 



Equivalent input: 
'LS221 



Delete "25 kO NOM" and replace with "Req" 
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REVISIONS TO THE FIRST PRINTING 



PAGE 



LOCATION: 
AFFECTED TYPES 



CHANGE 



6-71 



Recommended 
operating conditions: 
'LS221 



Change "Output duty cycle " maximum limits for - 2 kO from 67% to 50%. 



Electrical characteristics: 
'LS221 



Change ln_ maximum limit for Input B from —0.4 mA to —0.8 mA. 



6-83 



•LS241/S241 



Relebel pin 17 "2A4" in pin assignment drawing. 



Electrical characteristics: 
'LS240/LS241, / 
'LS244 



1 . Change Vqh test conditions to be: 



Vcc-MIN, 


V|H- 


2 V, 


V|L ■ V(L max, 


•OH- 


-3 mA 


Vcc-MIN, 


V|H- 


2 V, 


V||_-0.5 V, 


•OH ■ 


MAX 



2. Change Iqs minimum limit from -60 mA to -40 mA tvwo places. 



Electrical characteristics: 
SN74S240,SN74S241 



Add a set of test conditions and limits for Vqh l*^' existing conditions as shown below. 

MIN TYP MAX MIN TYP MAX UNIT 



SN74S' 


Vcc ■ MIN. V|H - 2 V, 
V|L-0.8 V, I0H--1 ""A 


2.7 


2.7 




SN64S' and 
SN74S' 


Vcc -MIN, V|H-2V, 
V|L-0.8V. loH--3mA 


2.4 3.4 


2.4 3.4 


V 


SN64S' and 
SN74S' 


Vcc -MIN, V|H-2V, 
V|L-0.5V, IQH-MAX 


2 


2 





Electrical characteristics: 
'LS242, 'LS243 



1. Change Iqzh maximum limit from 20 mA to 40 mA two placet. 

2. Add ■ Mt of test conditions and limits for l| shown below. 



MIN TYP MAX MIN TYP MAX UNIT 



Aor B 


Vcc - MAX 


V|-5.5V 


0.1 


0.1 


mA 


GAB or GBA 


V|-7V 


0.1 


0.1 



3. Change Iqs minimum limit from —60 mA to —40 mA two places. 



6-96 



Figure 10, Note B: 
Expandable getes 



Delete the perenthetic statement regarding resistor values and add the table below. 

RESISTANCE VALUE TABLE 

SN5423 ^^A5l 
SN5450, SN6463 138n 
SN7423 105 fl 

SN7450, SN7453 130n 
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REVISIONS TO THE FIRST PRINTING 



LOCATION: 
AFFECTED TYPES 



7-74 



'LS90. •LS92, 'LS93 



Delete Schottky diode in parallel with 
input transistor. 



'LS90, 'LS92, 'LS93 



EQUIVALENT OF A AND B INPUTS 

vcc- 



R2 



INPUT- 



R3 



3t 



INPUT 



B ('LS90, 'LS92) 
B ('LS93) 



m 

NOMINAL VALUES 
R1 R2 R3 

10 kn 10 kn 10 kn 

6.7 kn 6.7 kn 5 VXi 

15 kn 15 kn 10 kn 



7-78 



Electrical characteristics: 
'LS90. 'LS92 



1. Change I|l "output current" to "input current". 

2. Change note to be "H Q/^ outputs are tested . . ." 



Electrical characteristics: 
'LS93 



Change l||_ "output current" to "input current". 



Recomnrwnded operating 
conditions: 'LS96 



Change "width of clock pulse, tw(clock)" minimum limit from 35 ns to 20 ns. 



7-123 



Description: 
'LSI 24, 'SI 24 



Delete the last sentence of the fourth paragraph under description, "Simultaneous 
operation ... not recommended." 



Electrical characteristics: 
'LS147, 'LS148 



Change SN54LS', SN74LS' maximum Vqh limits to minimum limits. 



Switching characteristics: 
'LSI 47 



Change 'LS147 limits column to be: 



MIN TYP 


MAX 


12 


18 


12 


18 


21 


33 


15 


23 



Switching characteristics: 
'LS148 



Change 'LS148 limits column to be: 





MIN TYP 


MAX 


14 


18 


15 


25 


20 


36 


16 


29 


7 


18 


25 


40 


35 


55 


9 


21 


16 


25 


12 


25 


12 


17 


14 


36 


12 


21 


23 


35 
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REVISIONS TO THE FIRST PRINTING 



PAGE 



LOCATION: 
AFFECTED TYPES 



CHANGE 



Electrical characteristics: 
'155 



Change V|k test conditions from l| = — 12 nnA to l| = — 8 mA. 



Electrical characteristics: 
•156 



Change V| ^ test conditions from 1 1 = —12 mA to 1 1 = — 8 mA. 



Pin assignment 
drawing: 
'LSI 58, 'SI 58 



Add inversion indicator for output 4Y. 





12 















4Y 



7-187 



Electrical characteristics: 
'S157, 'S158 



1. Change Note 2 to read "Icc measured with ail outputs open". 

2. Change l^c ^^st conditions and limits columns to be: 



MIN TYP MAX MIN TYP MAX UNIT 



Vcc = MAX, All inputs at 4.5 V, 
See Note 2 


50 78 


39 


61 


mA 


Vcc = MAX, A Inputs at 4.5 V, 
8, G, S Inputs at 0 V, See Note 2 






81 



7-190 



Description: 

'160 thru '163, 

'LSI 60 A thru 'LSI 63 A, 

'SI 62, 'SI 63 



Change third and fourth sentences of second paragraph to read: "Low-to-high transitions 
at the load input of the '160 thru '163 should be avoided when the clock is low if the 
enable inputs are high at or before the transition. This restriction is not applicable to the 
'LS160A thru 'LSI 63 A or 'SI 62 or 'SI 63." 



7200 



Equivalent schematic 
of each input: 
'SI 62, 'SI 63 



Add a 20-kn resistor between Vqc a"d Input for all inputs except clock and load. 
Clock and load inputs have no such resistor. 



7-219 



Notes: '166 



1 . Change present Note 2 to Note 3. 

2. Add new Note 2: An SN54166 in the W package operating at free-air temperatures above 
1 13°C requires a heat sink that provides a thermal resistance from case to free air, R^CA' 
of not more than 48''C/W. 



Absolute maximum 
ratings: SN54166 



Add "(see Note 2)" to "Operating free-air temperature range: SN54166." 



Recommended operating 
conditions: SN54166 



Add "(see Note 2)" to "Operating free-air temperature range, T/^.' 



Electrical characteristics: 
'166 



1. Change l^c test condition from "See Note 2" to "See Note 3." 

2. Change Icc values as shown: MIN TYP MA X MIN TYP MAX 



90 127 



90 127 
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7-220 



Electrical characteristics: 
'LSI 66 



Change "Note 2" to "Note 3" for Iqq test conditions and in notes. 



7-227 



Block Diagram: 'LS169A 



Change the AND gate for Ripple Carry output. Pin 1 5, to a N AND gate. 



7-233 



Equivalent schematic 
of each input: 
'SI 68, 'SI 69 



Add a 20-kI2 resistor between Vqq and the Input for Load input only. All other inputs have no 
such resistor. 



7-286 



Typical application 
data: '182, 'SI 82 



Change " '181 or 'S182" to " '182 or 'S182". 



7-288 



Electrical characteristics: 
'H183 



1. Add IqcH maximum limit of 66 mA. 

2. Change Note 4 ". . . and all outputs at 4.5 V" to ". . . and all inputs at 4.5 V". 



7-289 



Note 4: LSI 83 



Change Note 4 ". . .and ail outputs at 4.5 V." to ". . . and all inputs at 4.5 V" 



Switching characteristics: 
'LS183 



Change limits column to be: 



MIN TYP 


MAX 


9 


15 


20 


33 



7-302 Recommended operating 
conditions: 'LS190. 
'LS191 



Change minimum limit for "Count enable time, tenable" ^^of^ 20 ns to 40 ns two places. 



7-306 Description: '192, '193, 
'L192,'L193,'LS192, 
'LS193 



Change ". . . count-down input" in the next-to-last line to ". . . count-up input". 



7-313 



Recommended operating 
conditions: 'LS192, 
'LS193 



Add parameter "Clear inactive-state setup time, t^" with minimum limit of 40 ns for SN54LS' 
and SN74LS'. 



Switching characteristics: 
'LS142. 'LS143 



Change limits column to be: 



MIN TYP 


MAX 


25 32 


17 


26 


18 


24 


16 


24 


15 


24 


27 


38 


30 


47 


24 


40 


25 


40 


23 


35 



7-332 



Recommended operating 
conditions: '196, '197 



Change "Pulse width, tyy" Clock-1 input minimum limit from 20 ns to 10 ns two places, and 
Clock-2 input minimum limit from 30 nt to 20 ns two places. 



7-334 Recommended operating 
condKions: 'LS196, 
'LSI 97 



Change "Count enable time, tenable" minimum limit from 20 ns to 30 ns two places. 
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7-343 



Electrical characteristics: 
•198/199 



Change limits columns for \qq to be: 



MIN TYP MAX MIN TYP MAX UNIT 

' ' 90 127[ mA | 



90 



127 



7 346 



Function tables: 
'S226 



Modify the first two lines to make the table read: 

BUS-MANAGEMENT FUNCTION TABLE 



OPERATION 


S2 


SI 


LATCH FUNCTIONS 


DRIVE BUS A 


L 


L 


Pass Bus B Data to Bus A 


DRIVE BUS B 


H 


L 


Pass Bus A Data to Bus B 


EXCHANGE 


H 


H 


Store Bus A and Bus B Data 


BUS A AND B 


L 


H 


Read Out Stored Data 



Absolute maximum 

ratings: 

SN54S226 



1 . Change operating temperature specification to be: 

Operating free-air temperature range: SN54S226 (see Note 2) . . . 

2. Add "NOTE 2: An SN54S226 in the J package operating at temperatures above 1 13°C 
requires a heat-sink that provides a thermal resistance from case to free air, R^CA' 

not more than 48*'C/W." 



Recommended operating 
conditions: 'S226 



1. Change minimum limit for "Data setup time, t^^" from 5i to Oi four places. 

2. Change minimum limit for "Data hold time, th" from 5; to 30i four places. 

3. Add (see Note 2) to "Operating free-air temperature, T^". 



Electrical characteristics: 
'S226 



1 . Change present Note 2 to Note 3 and add new Note 2 same as page 7-346. 

2. Change {qc conditions from "See Note 2" to "See Note 3" and add a maximum 
limit of 185 mA. 

3. Change 1 1 1_ maximum limit from —300 ^A to —380 ^iA. 



7-348 



Switching characteristics: 
'S226 



Change table as shown: 



TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 






20 


30 


ns 






15 


30 






25 


37 


ns 


Cl-50pF, RL-280n, 




19 


30 


See Note 4 




25 


37 


ns 






19 


30 






12 


20 


ns 






12 


20 


Cl- 5pF, Rl- 280n, 




10 


15 


ns 


See Note 4 




10 


15 



Notes: 'S226 



Change present Note 2 to Note 4. 



Applications: 
'S226 



Change voltage waveform as shown: 
-add these lines 



S2 



delete these lines ^ 



LSI 



.V,H 
-V,L 
-V|H 
-V|L 
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Features: 'LS245 



• Typical Propagation Delay Times, Port-to-Port . . . 8 ns 



7-350 



Electrical characteristics: 
'LS245 



1 . Change limits columns for parameters shown. 

MIN TYP MAX MIN TYP MAX UNIT 



'OZH 


10 


10 




'OZL 


-200 


-200 





48 


70 


48 


70 




'CC 


62 


90 


62 


90 


mA 




64 


95 


64 


95 





2. Change l| test conditions and limits as shown below. 



Aor B 


Vcc = MAX 


V| = 5.5 V 


0.1 


0.1 


mA 


DIP or G 


V| = 7 V 


0.1 


0.1 



Switching characteristics: 
'LS245 



Change limits column to be: 



MIN TYP MAX 



12 



8 12 



27 40 

25 40 
"15 25 



Electrical characteristics: 
'LS257, 'LS258 



Change toZH condition from Vq = 2.4 V to Vq = 2.7 V 



Switching characteristics: 
'LS257, 'LS258 



Change Rl = 667 kn to R|_ = 667 SI 



7-375 



Electrical characteristics: 
'S257. 'S258 



Add to Vqh conditions and limits as shown. 

MIN TYP MAX MIN TYP MAX UNIT 



Vcc " MIN, V|H = 2 V, 


SN74S' 


2.7 


2.7 


V 


V|L = 0.8 V, Iqh "lA 











7-393 



Switching characteristics: 
'LS275 



Change test conditions and limits columns as shown. 









MIN TYP 


MAX 




Any 


Cl = 45 pF, RL = 667n, 


35 


62 




See Note 2 


42 


66 






Cl = 45 pF, Rl = 667 n. 


8 


23 


Enable G 


Any 


See Note 2 


13 


23 


Cl = 5pF, RL = 667n, 


10 


15 






See Note 2 


10 


15 



7-407 



Electrical characteristics: 
SN54LS280 



Change Ice minimum value for SN54LS280 to a typical value (16 mA). 



Texas Instruments 

INCORPORATED 



POST OFFICE BOX 9012 • DALLAS. TEXAS 75222 



REVISIONS TO THE FIRST PRINTING 



PAGE 



LOCATION: 
AFFECTED TYPES 



CHANGE 



7-426 



Electrical characteristics: 
'290, '293 



Change l||_ "High-level input . . ." to "Low-level input . . ." 



Switching characteristics: 
'290 



Change tpHL maximum limit, bottom line, from 24 ns to 40 ns. 



7-428 



Electrical characteristics: 
'LS290. 'LS293 



Change "Low-level output . . ." to "Low-level input . . ." 



Electrical characteristics: 
'295B 



Change Iqc lin^'ts columns to be: 



MIN TYP 


MAX 


MIN 


TYP 


MAX 


UNIT 


20 


29 




20 


29 


mA 


22 


33 




22 


33 



7-431 



Switching characteristics: 
'LS295B 



Change limits column to be: 



MIN 


TYP 


MAX 


30 


45 






14 


20 




19 


30 




18 


26 




20 


30 




13 


20 




13 


20 



7-440 



Electrical characteristics: 
'LS299 



1. Change l| as shown below. 



MIN TYP MAX MIN TYP MAX UNIT 



SO, SI 




V| - 7 V 


200 


200 




A thru H 


Vcc ' MAX 


V| » 5.5 V 


100 


100 




Any other 




V| » 7 V 


100 


100 





2. Change I|h maximum limit for "Any other" input from 30 mA to 20 nA two places. 

3. Change I|l test condition from V| =• 0.5 V to V| « 0.4 V. 



7-449 



Electrical characteristics: 
'LS348 



Add Iqz ^Of^ AO, A1 , and A2 outputs exactly like that for the 'LS353 on page 7-459. 



Switching characteristics: 

•LS348 

(TIM9908) 



Change test conditions and limits column as shown below. 



TEST CONDITIONS 


MIN TYP 


MAX 


UNIT 


Cl = 45 pF, 
Rl» 667n, 
See Note 3 


11 


17 


ns 


20 


30 


23 


35 


ns 


23 


35 




11 


18 


ns 




26 


40 


Cl= 15pF, 
Rl « 2 kn. 
See Note 3 


38 


55 


ns 


9 


21 


11 


17 


ns 


14 


36 




17 


21 


ns 




25 


40 


Cl = 45 pF, RL = 667n. 


25 


39 


ns 


See Note 3 


24 


41 


Cl-5pF, 


18 


27 


ns 


Rl = 66712 


23 


35 
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7-453 


Switching characteristics: 


Add maximum values and change one typical value as shown below. 








'361 


















MIN TYP 


MAX 


UNIT 












20 


30 














20 


30 


ns 












10 


22 


ns 












10 


22 












18 


33 


ns 












20 


33 












6 


20 


ns 












10 


20 






















7-463 


Switching phartctarlstici: 


1. Change Vcci to S/qq and Vcc2 to Vdd« 












'LS362 (TIM9904) 


2. Change minimum limiti for tr(0) end tf (0) from 10 ns to 6 ns. 






7-474 


Electrical characteristics: 


Change Iqc nnaxlmum limit for 'LS374 from 46 mA to 40 mA two places. 






'LS374 
















Switching characteristics: 


Change limits columns to be: 


'L8373 


'L8374 










MIN TYP 


MAX 


MIN 


TYP 


MAX 












36 


60 












12 


18 












12 


18 












20 


30 




16 


28 










18 


30 




19 


28 










16 


28 




20 


28 










26 


36 




21 


28 










12 


20 




12 


20 










16 


26 




14 


26 




















7-48B 


Functional block 


Add one input to the P gate end connect to Cn Input. 












diagram: '8381 














7-497 


Electrical characteristics: 


Chenge limits columns for \qq as shown. 












'S396A 




MIN TYP 


MAX 


MIN 


TYP 


MAX 








22 


34 




22 


34 










21 


31 




21 


31 






















owiicniny cnsrKivriixici. 


Change limits column to be: 






MIN 


TYP 


MAX 






'LS396 








30 


46 


















22 


36 
















16 


30 
















20 


30 
















16 


26 
















17 


26 
















11 


17 
















12 


20 
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7-510 



Switching characteristics: 
SN74LS424 (TIM8224) 



1. Change minimum limit for t02L,01H ^ —30 ns. 

etc 

2. Change minimum limit for t02H,SSL to be —50 ns. 



Example: 

SN74LS424 (TIM8224) 



1 . Change minimum limit for t02L,0l H ^fom 86 ns to 70 ns. 

2. Change minimum limit for t02H,SSL 270 ns to 250 ns. 



7-513 



Figure 6: 

SN74LS424 (TIM8224) 



Add applications information shown below. 

CRYSTAL REQUIREMENTS 

Frequency tolerance: ±0.005% for 0°C to 70* C 
Resonance Mode: series, fundamental (use 3rd 

overtone mode with tank 

circuit 

Load capacitance: 20 pF to 35 pF 
Equivalent resistance: 20 n to 75 12 
Minimum power dissipation: 4 mW 



7-529 



Switching characteristics: 
'LS670 



1 . Change table as shown below for the bottom four parameters. 



tPZH 






Cl- 15pF, RL»2kn, 


tPZL 


Read enable 


Any Q 


See Figures 1 and 4 


tPHZ 


Cl = 5pF, RL = 2kn, 


tPLZ 






See Figures 1 and 4 



2. Change enable time and disable time symbols shown below for definitions. 



from 
tZH 
tZL 
tHZ 
tLZ 



tPZH 
tPZL 
tPHZ 
tPLZ 
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7-153 



Output schematic: 
'LS147. 'LS148 



Add a Schottky diode as shown. 



TYPICAL OF ALL OUTPUTS 

- vcc 



120n NOM 




OUTPUT 



7-440 



Electrical characteristics: 
'LS299 



1 . Change Vqh nDinimum limit for SN54LS299 for "Q/^' or Qh'" from 2.7 V to 2.5 V. 

2. Change Icc typical and maximum from 35 mA and 60 mA to 33 mA and 53 mA respectively. 



Switching characteristics: 
'LS299 



Change limits column to be: 



MIN 


TYP 


MAX 


UNIT 


35 


50 




MHZ 




22 


33 


ns 




26 


39 




27 


40 


ns 




17 


25 


ns 




26 


39 




26 


40 


ns 




13 


21 


ns 




19 


30 




10 


15 


ns 




10 


15 



Electrical characteristics: 
'LS390/LS393 



1 . Change I|h maximum limit for Input A from 40 /lA to 100 tiA two places. 

2. Change I|h maximum limit for Input B from 80 mA to 200 nA two places. 



7-524 



Electrical characteristics: 
'LS490 



1. Change Vik test condition from l| = — 1 mA to l| = — 18 mA. 

2. Change I|h maximum limit for "Clock" from 40 mA to 100 nA. 
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